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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide optical illumination 
equipment which can realize different lighting conditions in two 
orthogonal directions on the surface to be irradiated. 
SOLUTION: In this optical illumination equipment, a variable power 
optical system (7), which is used for similarly changing the whole 
size of second multiple light sources, is arranged in the optical path 
between a first optical integrator (6) which is used for forming first 
multiple light sources, based on the luminous flux from a light 
source means (1) and a second integrator (8), which is used for 
forming the second multiple light sources, the number of which is 
larger than that of the first multiple light sources, based on the 
luminous fluxes from the first multiple light sources. This 
illumination equipment is also provided with an aspect ratio 
changing element (10), which changes the aspect ratio of the 
incident luminous flux to the first optical integrator (6) for changing 
the incident angle of the luminous flux in the prescribed direction. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by th.e use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the [ for forming the 1st a large number light source based on the flux of light from a light source 
means ] -- with 1 optical integrator In the illumination-light study equipment which is equipped with 2 optical 
integrator and illuminates an irradiated plane by the flux of light from said 2nd a large number light source the 
[ for forming much 2nd a large number light sources more based on the flux of light from said 1 st a large 
number light source ] — the [ said ] — the [ 1 optical integrator and / said ] ~ it being arranged in the optical path 
between 2 optical integrators, and with the variable power optical system for changing the magnitude of said 
whole 2nd a large number light source in similarity the [ said ] ~ the illumination-light study equipment 
characterized by having the aspect ratio modification component which changes the aspect ratio of said 
incoming beams in order to change whenever [ incident angle / which met in the predetermined direction of the 
incoming beams to 1 optical integrator ]. 

[Claim 2] In illumination-light study equipment equipped with the light guide optical system for leading the 
flux of light from the optical integrator and this optical integrator for forming the a large number light source 
based on the flux of light from a light source means to an irradiated plane The flux of light sensing element for 
changing into the flux of light which has the flux of light or the optical predetermined intensity distribution 
which has a predetermined cross-section configuration for the flux of light from said light source means, It is 
arranged in the optical path between said flux of light sensing elements and said optical integrators. 
Illumination-light study equipment characterized by having the aspect ratio modification component which 
changes the aspect ratio of said incoming beams in order to change whenever [ incident angle / which met in the 
predetermined direction of the incoming beams to said optical integrator ]. 

[Claim 3] Said aspect ratio modification component is illumination-light study equipment according to claim 1 
or 2 characterized by constituting the optical axis pivotable as a core. 

[Claim 4] said aspect ratio modification component - the [ said optical integrator or / said ] ~ with the 1st 
aspect ratio modification component for changing whenever [ incident angle / which met in the 1st direction of 
the incoming beams to 1 optical integrator ] the [ said optical integrator or / said ] - the illumination-light study 
equipment according to claim 1 or 2 characterized by having the 2nd aspect ratio modification component for 
changing whenever [ incident angle / which met in said 1st direction of the incoming beams to 1 optical 
integrator, and the 2nd direction which intersects perpendicularly ]. 

[Claim 5] The 1st prism with which said aspect ratio modification component has the refracting interface of a 
concave cross section along said predetermined direction, It has the 2nd prism which has the refracting interface 
of said concave cross section of this 1st prism, and the refracting interface of the convex cross section formed 
complementary. Illumination-light study equipment given in claim 1 characterized by constituting either 
movable in accordance with an optical axis at least among said 1st prism and said 2nd prism thru/or any 1 term 
of 4. 

[Claim 6] Said concave cross section of said 1st prism is illumination-light study equipment according to claim 
5 characterized by having a V character-like configuration. 

[Claim 7] The aligner characterized by having illumination-light study equipment given in claim 1 thru/or any 1 
term of 6, and the projection optics for carrying out projection exposure of the pattern of the mask arranged at 
said irradiated plane at a photosensitive substrate. 

[Claim 8] The manufacture approach of the micro device characterized by including the exposure process which 
exposes the pattern of said mask on said photosensitive substrate with an aligner according to claim 7, and the 
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development process which develops said photosensitive substrate exposed by said exposure process. 
[Claim 9] In illumination-light study equipment equipped with the illumination-light study system which 
illuminates an illuminated body said illumination-light study system It has the adjustable means which makes 
adjustable either [ at least ] the magnitude of the illumination light in the pupil of this illumination-light study 
system, or the configurations. Said adjustable means on both sides of said optical axis, the variation rate of said 
illumination light is carried out to the symmetry along the 1 st direction which intersects perpendicularly with 
the optical axis of said illumination-light study system — with a means the 1st variation rate Illumination-light 
study equipment characterized by having the means and the variable power optical system which makes 
magnitude of said illumination light adjustable which carries out the variation rate of said illumination light to 
the symmetry on both sides of said optical axis along the 2nd direction which intersects perpendicularly with 
said optical axis, and intersects said 1 st direction the 2nd variation rate. 

[Claim 10] Said illumination-light study system is illumination-light study equipment according to claim 9 
characterized by having an optical configuration conversion means to lead the illumination light which changed 
into the flux of light configuration of a request of the configuration of said illumination light, and was changed 
into the flux of light configuration of this request to said adjustable means. 

[Claim 1 1] Said optical configuration conversion means is illumination-light study equipment according to 
claim 10 characterized by having the 1st diffracted-light faculty material which changes the configuration of 
said illumination light into the 1st flux of light configuration, and the 2nd diffracted-light faculty material which 
is prepared exchangeable with this 1st diffracted-light faculty material, and changes the configuration of said 
illumination light into the 2nd flux of light configuration. 

[Claim 12] Said illumination-light study system is illumination-light study equipment given in claim 9 
characterized by having the optical integrator which is arranged in the optical path between said adjustable 
means and said illuminated body, and illuminates said illuminated body to homogeneity thru/or any 1 term of 

[Claim 13] The lighting process which illuminates said mask through an illumination-light study system in the 
exposure approach which exposes the pattern of a mask to a photosensitive substrate, The projection process 
which projects the pattern image of said mask on said photosensitive substrate is included. Said lighting process 
The zona-orbicularis operation grant process which gives the operation which changes the illumination light in 
the pupil of said illumination-light study system in the shape of zona orbicularis, on both sides of said optical 
axis, the variation rate of said illumination light is carried out to the symmetry along the 1 st direction which 
intersects perpendicularly with the optical axis of said illumination-light study system — with a process the 1 st 
variation rate The exposure approach characterized by the thing which is done to the symmetry for the variation 
rate of said illumination light on both sides of said optical axis along the 2nd direction which intersects 
perpendicularly with said optical axis, and intersects said 1 st direction, and which include a process the 2nd 
variation rate. 

[Claim 14] Said lighting process is the exposure approach according to claim 13 characterized by including 
further the variable power process which makes magnitude of said illumination light adjustable. 
[Claim 15] The lighting process which illuminates said mask through an illumination-light study system in the 
exposure approach which exposes the pattern of a mask to a photosensitive substrate, The projection process 
which projects the pattern image of said mask on said photosensitive substrate is included. Said lighting process 
on both sides of said optical axis, the variation rate of the illumination light is carried out to the symmetry along 
the 1 st direction which intersects perpendicularly with the optical axis of said illumination-light study system in 
the pupil of said illumination-light study system ~ with a process the 1 st variation rate The exposure approach 
characterized by including the process and the variable power process which makes magnitude of said 
illumination light adjustable which carries out the variation rate of said illumination light to the symmetry on 
both sides of said optical axis along the 2nd direction which intersects perpendicularly with said optical axis, 
and intersects said 1st direction the 2nd variation rate. 

[Claim 16] The lighting process which illuminates said mask through an illumination-light study system in the 
exposure approach which exposes the pattern of a mask to a photosensitive substrate, The projection process 
which projects the pattern image of said mask on said photosensitive substrate is included. Said lighting process 
The modification process which changes the lighting conditions over said mask is included. Said modification 
process The selection process which chooses at least one side of the 1 st setting process which sets up the 1 st 
lighting conditions of said illumination-light study system, and the 2nd setting process which sets up the 2nd 
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lighting conditions of said illumination-light study system is included. The zona-orbicularis operation grant 
process that said 1 st setting process gives the operation which changes the illumination light in the pupil of said 
illumination-light study system in the shape of zona orbicularis, on both sides of said optical axis, the variation 
rate of said illumination light is carried out to the symmetry along the 1 st direction which intersects 
perpendicularly with the optical axis of said illumination-light study system — with a process the 1 st variation 
rate A process is included the 2nd variation rate, on both sides of said optical axis, the variation rate of said 
illumination light is carried out to the symmetry along the 2nd direction which intersects perpendicularly with 
said optical axis, and intersects said 1st direction — said 2nd setting process on both sides of said optical axis, 
the variation rate of said illumination light is carried out to the symmetry along the 1st direction which 
intersects perpendicularly with the optical axis of said illumination-light study system - with a process the 1 st 
variation rate The exposure approach characterized by including the process and the variable power process 
which makes magnitude of said illumination light adjustable which carries out the variation rate of said 
illumination light to the symmetry on both sides of said optical axis along the 2nd direction which intersects 
perpendicularly with said optical axis, and intersects said 1 st direction the 2nd variation rate. 
[Claim 17] In illumination-light study equipment equipped with the illumination-light study system which 
illuminates an illuminated body said illumination-light study system It has the adjustable means which makes 
adjustable either [ at least ] the magnitude of the illumination light in the pupil of this illumination-light study 
system, or the configurations. Said adjustable means the zona orbicularis which gives the operation changed in 
the shape of [ with the zona-orbicularis ratio of a request of said illumination light ] zona orbicularis - a ratio - 
the illumination-light study equipment characterized by the thing which is done to the symmetry for the 
variation rate of said illumination light on both sides of said optical axis along the 1st direction which intersects 
perpendicularly with an adjustable means and the optical axis of said illumination-light study system, and which 
have a means the 1 st variation rate. 

[Claim 1 8] Said adjustable means is illumination-light study equipment according to claim 1 7 characterized by 
having the variable power optical system which makes magnitude of said illumination light adjustable. 
[Claim 19] Said adjustable means is illumination-light study equipment according to claim 17 or 18 
characterized by the thing which is done to the symmetry for the variation rate of said illumination light on both 
sides of said optical axis along the 2nd direction which intersects perpendicularly with said optical axis, and 
intersects said 1st direction, and which have a means the 2nd variation rate. 

[Claim 20] Said illumination-light study system is illumination-light study equipment given in claim 1 7 
characterized by having an optical configuration conversion means to lead the illumination light which changed 
into the flux of light configuration of a request of the configuration of said illumination light, and was changed 
into the flux of light configuration of this request to said adjustable means thru/or any 1 term of 1 9. 
[Claim 21] Said optical configuration conversion means is illumination-light study equipment according to 
claim 20 characterized by having the 1st diffracted-light faculty material which changes the configuration of 
said illumination light into the 1st flux of light configuration, and the 2nd diffracted-light faculty material which 
is prepared exchangeable with this 1st diffracted-light faculty material, and changes the configuration of said 
illumination light into the 2nd flux of light configuration. 

[Claim 22] Said illumination-light study system is illumination-light study equipment given in claim 1 7 
characterized by having the optical integrator which is arranged in the optical path between said adjustable 
means and said illuminated body, and illuminates said illuminated body to homogeneity thru/or any 1 term of 
21. 

[Claim 23] The lighting process which illuminates said mask through an illumination-light study system in the 
exposure approach which exposes the pattern of a mask to a photosensitive substrate, The projection process 
which projects the pattern image of said mask on said photosensitive substrate is included. Said lighting process 
The adjustable process which makes adjustable either [ at least ] the magnitude of the illumination light in the 
pupil of said illumination-light study system or the configurations is included. Said adjustable process the zona 
orbicularis which gives the operation changed in the shape of [ with the zona-orbicularis ratio of a request of 
said illumination light ] zona orbicularis - a ratio ~ the exposure approach characterized by the thing which is 
done to the symmetry for the variation rate of said illumination light on both sides of said optical axis along the 
1st direction which intersects perpendicularly with an adjustable process and the optical axis of said 
illumination-light study system, and which include a process the 1 st variation rate. 

[Claim 24] Said adjustable process is the exposure approach according to claim 23 characterized by including 
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further the variable power process which makes magnitude of said illumination light adjustable. 
[Claim 25] Said adjustable process is the exposure approach according to claim 23 or 24 characterized by the 
thing which is done to the symmetry for the variation rate of said illumination light on both sides of said optical 
axis along the 2nd direction which intersects perpendicularly with said optical axis, and intersects said 1st 
direction, and which include a process further the 2nd variation rate. 

[Claim 26] Said lighting process is the exposure approach given in claim 23 characterized by including further 
the optical configuration conversion process of changing the configuration of said illumination light into a 
desired flux of light configuration in front of said adjustable process thru/or any 1 term of 25. 
[Claim 27] Said optical configuration conversion process is the exposure approach according to claim 26 
characterized by including the 1st diffraction process which changes the configuration of said illumination light 
into the 1st flux of light configuration using the 1st diffracted-light faculty material, and the 2nd diffraction 
process which changes the configuration of said illumination light into the 2nd flux of light configuration using 
said 1st diffracted-light faculty material and the 2nd diffracted-light faculty material prepared exchangeable. 
[Claim 28] Said lighting process is the exposure approach given in claim 23 characterized by including the 
homogeneity lighting process which uses an optical integrator and illuminates said illuminated body to 
homogeneity after said adjustable process thru/or any 1 term of 27. 

[Claim 29] The lighting process which illuminates said mask through an illumination-light study system in the 
exposure approach which exposes the pattern of a mask to a photosensitive substrate, The projection process 
which projects the pattern image of said mask on said photosensitive substrate is included. Said lighting process 
The modification process which changes the lighting conditions over said mask is included. Said modification 
process The selection process which chooses at least one side of the 1 st setting process which sets up the 1st 
lighting conditions of said illumination-light study system, and the 2nd setting process which sets up the 2nd 
lighting conditions of said illumination-light study system is included, the zona orbicularis which gives the 
operation changed in the shape of [ in which said 1st setting process has the zona-orbicularis ratio of a request 
of the illumination light in the pupil of said illumination-light study system ] zona orbicularis - a ratio ~ with 
an adjustable process The variable power process which makes magnitude of said illumination light adjustable 
is included. Said 2nd setting process The exposure approach characterized by including the displacement 
process which carries out the variation rate of said illumination light to the symmetry on both sides of said 
optical axis along the predetermined direction which intersects perpendicularly with the optical axis of said 
illumination-light study system, and the variable power process which makes magnitude of said illumination 
light adjustable. 

[Claim 30] The lighting process which illuminates said mask through an illumination-light study system in the 
exposure approach which exposes the pattern of a mask to a photosensitive substrate, The projection process 
which projects the pattern image of said mask on said photosensitive substrate is included. Said lighting process 
the zona orbicularis which gives the operation changed in the shape of [ with the zona-orbicularis ratio of a 
request of the illumination light in the pupil of said illumination-light study system ] zona orbicularis — a ratio - 
- with an adjustable process on both sides of said optical axis, the variation rate of said illumination light is 
carried out to the symmetry along the 1 st direction which intersects perpendicularly with the optical axis of said 
illumination-light study system - with a process the 1st variation rate The exposure approach characterized by 
the thing which is done to the symmetry for the variation rate of said illumination light on both sides of said 
optical axis along the 2nd direction which intersects perpendicularly with said optical axis, and intersects said 
1 st direction, and which include a process the 2nd variation rate. 

[Claim 31] The lighting process which illuminates said mask through an illumination-light study system in the 
exposure approach which exposes the pattern of a mask to a photosensitive substrate, The projection process 
which projects the pattern image of said mask on said photosensitive substrate is included. Said lighting process 
The modification process which changes the lighting conditions over said mask is included. Said modification 
process The 1st setting process which sets up the 1st lighting conditions of said illumination-light study system, 
the 2nd setting process which sets up the 2nd lighting conditions of said illumination-light study system, The 
selection process which chooses at least one of the 3rd setting processes which set up the 3rd lighting conditions 
of said illumination-light study system is included. And said 1st setting process the zona orbicularis which gives 
the operation changed in the shape of [ with the zona-orbicularis ratio of a request of the illumination light in 
the pupil of said illumination-light study system ] zona orbicularis ~ a ratio - with an adjustable process on 
both sides of said optical axis, the variation rate of said illumination light is carried out to the symmetry along 
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the 1st direction which intersects perpendicularly with the optical axis of said illumination-light study system ~ 
with a process the 1 st variation rate A process is included the 2nd variation rate, on both sides of said optical 
axis, the variation rate of said illumination light is carried out to the symmetry along the 2nd direction which 
intersects perpendicularly with said optical axis, and intersects said 1st direction - said 2nd setting process An 
adjustable process and the variable power process which makes magnitude of said illumination light adjustable 
are included, the zona orbicularis which gives the operation changed in the shape off with the zona-orbicularis 
ratio of a request of said illumination light ] zona orbicularis ~ a ratio - said 3rd setting process on both sides 
of said optical axis, the variation rate of said illumination light is carried out to the symmetry along the 1st 
direction which intersects perpendicularly with the optical axis of said illumination-light study system ~ with a 
process the 1st variation rate The exposure approach characterized by including the process and the variable 
power process which makes magnitude of said illumination light adjustable which carries out the variation rate 
of said illumination light to the symmetry on both sides of said optical axis along the 2nd direction which 
intersects perpendicularly with said optical axis, and intersects said 1st direction the 2nd variation rate. 
[Claim 32] The aligner characterized by equipping claim 9 for illuminating the mask as said illuminated body 
thru/or 12 and claim 17 thru/or any 1 term of 22 with the illumination-light study equipment of a publication, 
and the projection optics for projecting the pattern image of said mask on a photosensitive substrate. 
[Claim 33] The manufacture approach of the micro device characterized by including the exposure process 
which exposes the pattern of said mask to said photosensitive substrate using an aligner according to claim 32, 
and the development process which develops said photosensitive substrate exposed by said exposure process. ' 
[Claim 34] The manufacture approach of the micro device characterized by including the exposure process 
which exposes the pattern of said mask to said photosensitive substrate using the exposure approach given in 
claim 13 thru/or 16 and claim 23 thru/or any 1 term of 31, and the development process which develops said 
photosensitive substrate exposed by said exposure process. 

[Claim 35] The lighting process which illuminates said mask through an illumination-light study system in the 
exposure approach which exposes the pattern of a mask to a photosensitive substrate, The projection process 
which projects the pattern image of said mask on said photosensitive substrate using projection optics, and the 
measurement process which measures the optical property of said projection optics are included. Said'lighting 
process The exposure conditioning process of setting the sigma value as lighting conditions as the range of 
0.4<-sigma<=0.95 on the occasion of performing said projection process, The exposure approach characterized 
by including the measurement conditioning process of setting the sigma value as lighting conditions as the 
range of 0.01<=sigma<=0.3 on the occasion of performing said measurement process. 

[Claim 36] On the occasion of performing said projection process, the scan process to which said mask and said 
photosensitive substrate are moved along a scanning direction is included further. Said lighting process When 
setting the short hand lay length Ls of said lighting field, and the die length of the longitudinal direction of said 
lighting field to LI including the process which forms the lighting field of the shape of a rectangle which has a 
longitudinal direction and the direction of a short hand on said mask, The exposure approach according to claim 
35 characterized by filling the relation of 0.05<Ls/Ll<0.7. 

[Claim 37] The illumination-light study system which illuminates said mask in the aligner which exposes the 
pattern of a mask to a photosensitive substrate, It has the projection optics which projects the pattern image of 
said mask on said photosensitive substrate. Said illumination-light study system In case the partem of said mask 
is exposed to said photosensitive substrate, while setting the sigma value as lighting conditions as the range of 
0.4<=sigma<=0.95 The aligner characterized by having a lighting conditioning means to set the sigma value as 
lighting conditions as the range of 0.01<=sigma<=0.3 in case [ in which the optical property of said projection 
optics is measured ] it measures. 

[Claim 38] In case the pattern of said mask is exposed to said photosensitive substrate, it has further the scan 
means to which said mask and said photosensitive substrate are moved along a scanning direction. When setting 
to Ls short hand lay length of said lighting field formed in said mask of said illumination- light study system and 
setting to LI the die length of the longitudinal direction of said lighting field formed in said mask of said 
illumination-light study system, The aligner according to claim 37 characterized by filling the relation of 
0.05<Ls/Ll<0.7. ~ . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable illumination-light study equipment for the aligner 
for manufacturing micro devices, such as a semiconductor device, an image sensor, a liquid crystal display 
component, and the thin film magnetic head, at a lithography process especially about the aligner equipped with 
illumination-light study equipment and this illumination-light study equipment. 
[0002] 

[Description of the Prior Art] In this kind of typical aligner, the flux of light injected from the light source forms 
the secondary light source as the substantial surface light source which consists of much light sources through 
the fly eye lens as an optical integrator. After the flux of light from the secondary light source is restricted 
through the aperture diaphragm arranged near the backside [ a fly eye lens ] focal plane, incidence of it is 
carried out to a condenser lens. 

[0003] The flux of light condensed by the condenser lens illuminates in superposition the mask with which the 
predetermined pattern was formed. Image formation of the light which penetrated the pattern of a mask is 
carried out on a wafer through projection optics. In this way, on a wafer, projection exposure (imprint) of the 
mask pattern is carried out. In addition, it is indispensable to integrate highly the pattern formed in the mask and 
to imprint this detailed pattern correctly on a wafer to acquire uniform illumination distribution on a wafer. 
[0004] 

[Problem(s) to be Solved by the Invention] Then, the secondary light source of a circle configuration is formed 
in a backside [ a fly eye lens ] focal plane, and the technique of changing the magnitude and changing the 
coherency sigma of lighting (sigma value = the pupil diameter of the diameter of an aperture diaphragm / 
projection optics or incidence side numerical aperture of the injection side numerical aperture / projection optics 
of a sigma value = illumination-light study system) attracts attention. Moreover, the secondary light source of 
the shape of the shape of zona orbicularis or 4 poles is formed in a backside [ a fly eye lens ] focal plane, and 
the technique of raising the depth of focus and resolution of projection optics attracts attention. 
[0005] However, with the above conventional techniques, the case of the usual circular lighting based on the 
secondary light source of a circle configuration and the case of the deformation lighting (zona-orbicularis 
lighting and 4 pole lighting) based on the secondary light source of the shape of the shape of zona orbicularis or 
4 poles have the cross-section configuration of the flux of light which carries out incidence to one on the mask 
which is an irradiated plane in the same physical relationship about two directions where it intersects 
perpendicularly on a mask. If it puts in another way, lighting conditions are the same in two directions in which 
it intersects perpendicularly on an irradiated plane with the conventional technique. Consequently, when 
directivity is in a mask pattern, the optimal lighting conditions cannot be realized in two directions in which it 
intersects perpendicularly on a mask. It is a place and anxious for the ability of the optical-character ability of 
projection optics to be checked [ imprinting the pattern of a mask correctly under suitable lighting conditions, 
and ] with high degree of accuracy on the occasion of imprinting the pattern of a mask correctly to coincidence 
in recent years. 

[0006] This invention is made in view of the above-mentioned technical problem, and aims at offering the 
aligner equipped with the illumination-light study equipment and this illumination-light study equipment which 
can realize lighting conditions which are mutually different in two directions in which it intersects 
perpendicularly on an irradiated plane. Moreover, this invention aims at offering the manufacture approach of a 
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micro device that a good micro device can be manufactured under good lighting conditions using the aligner 
which can set up the optimal lighting conditions in two directions in which it intersects perpendicularly on the 
mask which has directivity in a pattern. Furthermore, this invention can imprint the pattern of a mask correctly 
under suitable lighting conditions, and also makes it the purpose to offer the aligner which can check the 
optical-character ability of projection optics with high degree of accuracy, the exposure approach, etc. on the 
occasion of imprinting the pattern of a mask correctly to coincidence again. 
[0007] 

[Means for Solving the Problem] In order to solve said technical problem, in the 1st invention of this invention 
the [ for forming the 1 st a large number light source based on the flux of light from a light source means ] ~ 
with 1 optical integrator In the illumination-light study equipment which is equipped with 2 optical integrator 
and illuminates an irradiated plane by the flux of light from said 2nd a large number light source the [ for 
forming much 2nd a large number light sources more based on the flux of light from said 1st a large number 
light source ] - the [ said ] - the [ 1 optical integrator and / said ] - it being arranged in the optical path 
between 2 optical integrators, and with the variable power optical system for changing the magnitude of said 
whole 2nd a large number light source in similarity the [ said ] - in order to change whenever [ incident angle / 
which met in the predetermined direction of the incoming beams to 1 optical integrator ], the illumination-light 
study equipment characterized by having the aspect ratio modification component which changes the aspect 
ratio of said incoming beams is offered. 

[0008] The optical integrator for forming the a large number light source in the 2nd invention of this invention 
based on the flux of light from a light source means, In illumination-light study equipment equipped with the 
light guide optical system for leading the flux of light from this optical integrator to an irradiated plane The flux 
of light sensing element for changing into the flux of light which has the flux of light or the optical 
predetermined intensity distribution which has a predetermined cross-section configuration for the flux of light 
from said light source means, It is arranged in the optical path between said flux of light sensing elements and 
said optical integrators. In order to change whenever [ incident angle / which met in the predetermined direction 
of the incoming beams to said optical integrator ], the illumination-light study equipment characterized by 
having the aspect ratio modification component which changes the aspect ratio of said incoming beams is 
offered. 

[0009] According to the desirable mode of the 1 st invention or the 2nd invention, said aspect ratio modification 
component is constituted pivotable considering the optical axis as a core, or said aspect ratio modification 
component — the [ said optical integrator or / said ] — the [ the 1 st aspect ratio modification component for 
changing whenever / angle-of- incidence / which met in the 1st direction of the incoming beams to 1 optical 
integrator /, and / said optical integrator or / said ] ~ it is desirable to have the 2nd aspect ratio modification 
component for changing whenever [ angle-of-incidence / which met in said 1 st direction of the incoming beams 
to 1 optical integrator and the 2nd direction which intersects perpendicularly ]. 

[0010] Moreover, according to the desirable mode of the 1st invention, said aspect ratio modification 
component has the 1 st prism which has the refracting interface of a concave cross section along said 
predetermined direction, and the 2nd prism which has the refracting interface of said concave cross section of 
this 1 st prism, and the refracting interface of the convex cross section formed complementary, and either is 
constituted movable in accordance with the optical axis at least among said 1 st prism and said 2nd prism. In this 
case, as for said concave cross section of said 1st prism, it is desirable to have a V character-like configuration. 
[001 1] In the 3rd invention of this invention, the aligner characterized by having the illumination-light study 
equipment of the 1st invention or the 2nd invention and the projection optics for carrying out projection 
exposure of the pattern of the mask arranged at said irradiated plane at a photosensitive substrate is offered. 
[0012] In the 4th invention of this invention, the manufacture approach of the micro device characterized by 
including the exposure process which exposes the pattern of said mask on said photosensitive substrate with the 
aligner of the 3rd invention, and the development process which develops said photosensitive substrate exposed 
by said exposure process is offered. 

[0013] In the illumination-light study equipment equipped with the illumination- light study system which 
illuminates an illuminated body in the 5th invention of this invention said illumination-light study system It has 
the adjustable means which makes adjustable either [ at least ] the magnitude of the illumination light in the 
pupil of this illumination-light study system, or the configurations. Said adjustable means on both sides of said 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/30/2005 



JP,2002-231619,A [DETAILED DESCRIPTION] 



Page 3 of 30 



optical axis, the variation rate of said illumination light is carried out to the symmetry along the 1st direction 
which intersects perpendicularly with the optical axis of said illumination-light study system — with a means the 
1st variation rate The illumination-light study equipment characterized by having the means and the variable 
power optical system which makes magnitude of said illumination light adjustable which carries out the 
variation rate of said illumination light to the symmetry on both sides of said optical axis along the 2nd 
direction which intersects perpendicularly with said optical axis, and intersects said 1st direction is offered the 
2nd variation rate. 

[0014] According to the desirable mode of the 5th invention, said illumination-light study system is equipped 
with an optical configuration conversion means to lead the illumination light which changed into the flux of 
light configuration of a request of the configuration of said illumination light, and was changed into the flux of 
light configuration of this request to said adjustable means. In this case, as for said optical configuration 
conversion means, it is desirable to have the 1 st diffracted-light faculty material which changes the 
configuration of said illumination light into the 1st flux of light configuration, and the 2nd diffracted-light 
faculty material which is prepared exchangeable with this 1 st diffracted-light faculty material, and changes the 
configuration of said illumination light into the 2nd flux of light configuration. Moreover, as for said 
illumination-light study system, it is desirable to have the optical integrator which is arranged in the optical path 
between said adjustable means and said illuminated body, and illuminates said illuminated body to 
homogeneity. 

[0015] In the exposure approach which exposes the pattern of a mask to a photosensitive substrate in the 6th 
invention of this invention The lighting process which illuminates said mask through an illumination- light study 
system, and the projection process which projects the pattern image of said mask on said photosensitive 
substrate are included. Said lighting process The zona-orbicularis operation grant process which gives the 
operation which changes the illumination light in the pupil of said illumination-light study system in the shape 
of zona orbicularis, on both sides of said optical axis, the variation rate of said illumination light is carried out 
to the symmetry along the 1st direction which intersects perpendicularly with the optical axis of said 
illumination-light study system — with a process the 1st variation rate The exposure approach characterized by 
the thing which is done to the symmetry for the variation rate of said illumination light on both sides of said 
optical axis along the 2nd direction which intersects perpendicularly with said optical axis, and intersects said 
1st direction, and which include a process the 2nd variation rate is offered. In this case, as for said lighting 
process, it is desirable to include further the variable power process which makes magnitude of said 
illumination light adjustable. 

[0016] In the exposure approach which exposes the pattern of a mask to a photosensitive substrate in the 7th 
invention of this invention The lighting process which illuminates said mask through an illumination-light study 
system, and the projection process which projects the pattern image of said mask on said photosensitive 
substrate are included. Said lighting process on both sides of said optical axis, the variation rate of the 
illumination light is carried out to the symmetry along the 1st direction which intersects perpendicularly with 
the optical axis of said illumination-light study system in the pupil of said illumination-light study system — 
with a process the 1st variation rate The exposure approach characterized by including the process and the 
variable power process which makes magnitude of said illumination light adjustable which carries out the 
variation rate of said illumination light to the symmetry on both sides of said optical axis along the 2nd 
direction which intersects perpendicularly with said optical axis, and intersects said 1st direction is offered the 
2nd variation rate. 

[0017] In the exposure approach which exposes the pattern of a mask to a photosensitive substrate in the 8th 
invention of this invention The lighting process which illuminates said mask through an illumination-light study 
system, and the projection process which projects the pattern image of said mask on said photosensitive 
substrate are included. Said lighting process The modification process which changes the lighting conditions 
over said mask is included. Said modification process The selection process which chooses at least one side of 
the 1 st setting process which sets up the 1 st lighting conditions of said illumination-light study system, and the 
2nd setting process which sets up the 2nd lighting conditions of said illumination-light study system is included. 
The zona-orbicularis operation grant process that said 1st setting process gives the operation which changes the 
illumination light in the pupil of said illumination-light study system in the shape of zona orbicularis, on both 
sides of said optical axis, the variation rate of said illumination light is carried out to the symmetry along the 1st 
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direction which intersects perpendicularly with the optical axis of said illumination-light study system -- with a 
process the 1st variation rate A process is included the 2nd variation rate, on both sides of said optical axis, the 
variation rate of said illumination light is carried out to the symmetry along the 2nd direction which intersects 
perpendicularly with said optical axis, and intersects said 1st direction -- said 2nd setting process on both sides 
of said optical axis, the variation rate of said illumination light is carried out to the symmetry along the 1st 
direction which intersects perpendicularly with the optical axis of said illumination-light study system ~ with a 
process the 1st variation rate The exposure approach characterized by including the process and the variable 
power process which makes magnitude of said illumination light adjustable which carries out the variation rate 
of said illumination light to the symmetry on both sides of said optical axis along the 2nd direction which 
intersects perpendicularly with said optical axis, and intersects said 1st direction is offered the 2nd variation 
rate. 

[0018] In the illumination-light study equipment equipped with the illumination-light study system which 
illuminates an illuminated body in the 9th invention of this invention said illumination-light study system It has 
the adjustable means which makes adjustable either [ at least ] the magnitude of the illumination light in the 
pupil of this illumination-light study system, or the configurations. Said adjustable means the zona orbicularis 
which gives the operation changed in the shape of [ with the zona-orbicularis ratio of a request of said 
illumination light ] zona orbicularis - a ratio ~ the illumination-light study equipment characterized by the 
thing which is done to the symmetry for the variation rate of said illumination light on both sides of said optical 
axis along the 1st direction which intersects perpendicularly with an adjustable means and the optical axis of 
said illumination-light study system, and which have a means the 1st variation rate is offered. 
[0019] According to the desirable mode of the 9th invention, said adjustable means has the variable power 
optical system which makes magnitude of said illumination light adjustable. Moreover, said adjustable means 
has the desirable thing which is done to the symmetry for the variation rate of said illumination light on both 
sides of said optical axis along the 2nd direction which intersects perpendicularly with said optical axis, and 
intersects said 1st direction and which have a means the 2nd variation rate. Furthermore, as for said 
illumination-light study system, it is desirable to have an optical configuration conversion means to lead the 
illumination light which changed into the flux of light configuration of a request of the configuration of said 
illumination light, and was changed into the flux of light configuration of this request to said adjustable means. 
In this case, as for said optical configuration conversion means, it is desirable to have the 1st diffracted-light 
faculty material which changes the configuration of said illumination light into the 1 st flux of light 
configuration, and the 2nd diffracted-light faculty material which is prepared exchangeable with this 1st 
diffracted-light faculty material, and changes the configuration of said illumination light into the 2nd flux of 
light configuration. Moreover, as for said illumination-light study system, it is desirable to have the optical 
integrator which is arranged in the optical path between said adjustable means and said illuminated body, and 
illuminates said illuminated body to homogeneity. 

[0020] In the exposure approach which exposes the pattern of a mask to a photosensitive substrate in the 1 0th 
invention of this invention The lighting process which illuminates said mask through an illumination-light study 
system, and the projection process which projects the pattern image of said mask on said photosensitive 
substrate are included. Said lighting process The adjustable process which makes adjustable either [ at least ] the 
magnitude of the illumination light in the pupil of said illumination-light study system or the configurations is 
included. Said adjustable process the zona orbicularis which gives the operation changed in the shape of [ with 
the zona-orbicularis ratio of a request of said illumination light ] zona orbicularis — a ratio - the exposure 
approach characterized by the thing which is done to the symmetry for the variation rate of said illumination 
light on both sides of said optical axis along the 1st direction which intersects perpendicularly with an 
adjustable process and the optical axis of said illumination-light study system, and which include a process the 
1 st variation rate is offered. 

[0021] According to the desirable mode of the 10th invention, said adjustable process includes further the 
variable power process which makes magnitude of said illumination light adjustable. Moreover, said adjustable 
process has the desirable thing which is done to the symmetry for the variation rate of said illumination light on 
both sides of said optical axis along the 2nd direction which intersects perpendicularly with said optical axis, 
and intersects said 1st direction and which include a process further the 2nd variation rate. Furthermore, as for 
said lighting process, it is desirable to include further the optical configuration conversion process of changing 
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the configuration of said illumination light into a desired flux of light configuration in front of said adjustable 
process. In this case, as for said optical configuration conversion process, it is desirable to include the 1st 
diffraction process which changes the configuration of said illumination light into the 1st flux of light 
configuration using the 1st diffracted-light faculty material, and the 2nd diffraction process which changes the 
configuration of said illumination light into the 2nd flux of light configuration using said 1st diffracted-light 
faculty material and the 2nd diffracted-light faculty material prepared exchangeable. Moreover, as for said 
lighting process, it is desirable to include the homogeneity lighting process which uses an optical integrator and 
illuminates said illuminated body to homogeneity after said adjustable process. 

[0022] In the exposure approach which exposes the pattern of a mask to a photosensitive substrate in the 1 1th 
invention of this invention The lighting process which illuminates said mask through an illumination-light study 
system, and the projection process which projects the pattern image of said mask on said photosensitive 
substrate are included. Said lighting process The modification process which changes the lighting conditions 
over said mask is included. Said modification process The selection process which chooses at least one side of 
the 1st setting process which sets up the 1st lighting conditions of said illumination-light study system, and the 
2nd setting process which sets up the 2nd lighting conditions of said illumination-light study system is included, 
the zona orbicularis which gives the operation changed in the shape off in which said 1st setting process has the 
zona-orbicularis ratio of a request of the illumination light in the pupil of said illumination-light study system ] 
zona orbicularis - a ratio » with an adjustable process The variable power process which makes magnitude of 
said illumination light adjustable is included. Said 2nd setting process The exposure approach characterized by 
including the displacement process which carries out the variation rate of said illumination light to the 
symmetry on both sides of said optical axis along the predetermined direction which intersects perpendicularly 
with the optical axis of said illumination-light study system, and the variable power process which makes 
magnitude of said illumination light adjustable is offered. 

[0023] In the exposure approach which exposes the pattern of a mask to a photosensitive substrate in the 12th 
invention of this invention The lighting process which illuminates said mask through an illumination-light study 
system, and the projection process which projects the pattern image of said mask on said photosensitive 
substrate are included. Said lighting process the zona orbicularis which gives the operation changed in the shape 
of [ with the zona-orbicularis ratio of a request of the illumination light in the pupil of said illumination-light 
study system ] zona orbicularis ~ a ratio ~ with an adjustable process on both sides of said optical axis, the 
variation rate of said illumination light is carried out to the symmetry along the 1st direction which intersects 
perpendicularly with the optical axis of said illumination-light study system - with a process the 1 st variation 
rate The exposure approach characterized by the thing which is done to the symmetry for the variation rate of 
said illumination light on both sides of said optical axis along the 2nd direction which intersects perpendicularly 
with said optical axis, and intersects said 1st direction, and which include a process the 2nd variation rate is 
offered. 

[0024] In the exposure approach which exposes the pattern of a mask to a photosensitive substrate in the 13th 
invention of this invention The lighting process which illuminates said mask through an illumination-light study 
system, and the projection process which projects the pattern image of said mask on said photosensitive 
substrate are included. Said lighting process The modification process which changes the lighting conditions 
over said mask is included. Said modification process The 1st setting process which sets up the 1st lighting 
conditions of said illumination-light study system, the 2nd setting process which sets up the 2nd lighting 
conditions of said illumination-light study system, The selection process which chooses at least one of the 3rd 
setting processes which setup the 3rd lighting conditions of said illumination-light study system is included. 
And said 1st setting process the zona orbicularis which gives the operation changed in the shape of [ with the 
zona-orbicularis ratio of a request of the illumination light in the pupil of said illumination-light study system ] 
zona orbicularis - a ratio - with an adjustable process on both sides of said optical axis, the variation rate of 
said illumination light is carried out to the symmetry along the 1st direction which intersects perpendicularly 
with the optical axis of said illumination-light study system - with a process the 1st variation rate A process is 
included the 2nd variation rate, on both sides of said optical axis, the variation rate of said illumination light is 
carried out to the symmetry along the 2nd direction which intersects perpendicularly with said optical axis, and 
intersects said 1st direction - said 2nd setting process An adjustable process and the variable power process 
which makes magnitude of said illumination light adjustable are included, the zona orbicularis which gives the 
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operation changed in the shape of [ with the zona-orbicularis ratio of a request of said illumination light ] zona 
orbicularis — a ratio — said 3rd setting process on both sides of said optical axis, the variation rate of said 
illumination light is carried out to the symmetry along the 1 st direction which intersects perpendicularly with 
the optical axis of said illumination-light study system — with a process the 1st variation rate The exposure 
approach characterized by including the process and the variable power process which makes magnitude of said 
illumination light adjustable which carries out the variation rate of said illumination light to the symmetry on 
both sides of said optical axis along the 2nd direction which intersects perpendicularly with said optical axis, 
and intersects said 1st direction is offered the 2nd variation rate. 

[0025] In the 14th invention of this invention, the aligner characterized by equipping the 5th invention or the 
9th invention for illuminating the mask as said illuminated body with the illumination-light study equipment of 
a publication and the projection optics for projecting the pattern image of said mask on a photosensitive 
substrate is offered. In the 1 5th invention of this invention, the manufacture approach of the micro device 
characterized by including the exposure process which exposes the pattern of said mask to said photosensitive 
substrate using the aligner of the 14th invention, and the development process which develops said 
photosensitive substrate exposed by said exposure process is offered. In the 16th invention of this invention, the 
manufacture approach of the micro device characterized by including the exposure process which exposes the 
pattern of said mask to said photosensitive substrate using the exposure approach of the 6th invention - the 8th 
invention or the 10th invention - the 13th invention, and the development process which develops said 
photosensitive substrate exposed by said exposure process is offered. 

[0026] In the exposure approach which exposes the pattern of a mask to a photosensitive substrate in the 17th 
invention of this invention The lighting process which illuminates said mask through an illumination-light study 
system, and the projection process which projects the pattern image of said mask on said photosensitive 
substrate using projection optics, The measurement process which measures the optical property of said 
projection optics is included. Said lighting process The exposure conditioning process of setting the sigma value 
as lighting conditions as the range of 0.4<=sigma<=0.95 on the occasion of performing said projection process, 
The exposure approach characterized by including the measurement conditioning process of setting the sigma 
value as lighting conditions as the range of 0.01<=sigma<=0.3 on the occasion of performing said measurement 
process is offered. On the occasion of performing said projection process, the scan process to which said mask 
and said photosensitive substrate are moved along a scanning direction is included further. In this case, said 
lighting process When setting the short hand lay length Ls of said lighting field, and the die length of the 
longitudinal direction of said lighting field to LI including the process which forms the lighting field of the 
shape of a rectangle which has a longitudinal direction and the direction of a short hand on said mask, it is 
desirable to fill the relation of 0.05<Ls/Ll<0.7. 

[0027] In the aligner which exposes the pattern of a mask to a photosensitive substrate in the 1 8th invention of 
this invention It has the illumination-light study system which illuminates said mask, and the projection optics 
which projects the pattern image of said mask on said photosensitive substrate. Said illumination-light study 
system In case the pattern of said mask is exposed to said photosensitive substrate, while setting the sigma value 
as lighting conditions as the range of 0.4<=sigma<=0.95 In case [ in which the optical property of said 
projection optics is measured ] it measures, the aligner characterized by having a lighting conditioning means to 
set the sigma value as lighting conditions as the range of 0.01<=sigma<=0.3 is offered. In this case, in case the 
pattern of said mask is exposed to said photosensitive substrate It has further the scan means to which said mask 
and said photosensitive substrate are moved along a scanning direction. When setting to Ls short hand lay 
length of said lighting field formed in said mask of said illumination-light study system and setting to LI the die 
length of the longitudinal direction of said lighting field formed in said mask of said illumination-light study 
system, it is desirable to fill the relation of 0.05<Ls/Ll<0.7. 
[0028] 

[Embodiment of the Invention] In the typical operation gestalt of this invention, the flux of light from a light 
source means is changed into the flux of light of the shape of the shape of 4 poles, or zona orbicularis, for 
example by flux of light sensing element like a diffracted-light study component, the flux of light of this the 
shape of the shape of 4 poles or zona orbicularis condenses according to predetermined optical system ~ having 
- an optical axis « receiving — the [ like the micro fly eye lens from slant, or a micro-lens array (henceforth a 
"micro fly eye") ] — incidence is carried out to 1 optical integrator. In this way, the 1st a large number light 
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source is formed of a micro fly eye. the [ like / after the flux of light from the 1 st a large number light source 
minds predetermined optical system / a fly eye lens ] — the 2nd a large number light source, i.e., the secondary 
light source of the shape of the shape of 4 poles or zona orbicularis, is formed with 2 optical integrator. 
[0029] In this invention, in order to change whenever [ incident angle / which met in the predetermined 
direction of the incoming beams to a micro fly eye ], it has the aspect ratio modification component which 
changes the aspect ratio of incoming beams. An aspect ratio modification component has the 2nd prism which 
has the refracting interface of the concave cross section of the shape of V character of the 1st prism which has 
the refracting interface of a V character-like concave cross section for example, along the predetermined 
direction, and this 1st prism, and the refracting interface of the convex cross section of the shape of V character 
formed complementary. And either is constituted movable in accordance with the optical axis at least among the 
1st prism and the 2nd prism. 

[0030] Therefore, if spacing of the concave refracting interface of the 1st prism and the convex refracting 
interface of the shape of V character of the 2nd prism is changed, the magnitude of the whole secondary light 
source of the shape of the shape of 4 poles or zona orbicularis will change along the predetermined direction. 
Consequently, with the illumination-light study equipment of this invention, lighting conditions which are 
mutually different in two directions in which it intersects perpendicularly on an irradiated plane are realizable. 
Therefore, in the aligner incorporating the illumination-light study equipment of this invention, the optimal 
lighting conditions can be set up in two directions in which it intersects perpendicularly on the mask which has 
directivity in a pattern, and a good micro device can be manufactured under good lighting conditions. 
[003 1] The operation gestalt of this invention is explained based on an accompanying drawing. Drawing 1 is 
drawing showing roughly the configuration of the aligner equipped with the illumination-light study equipment 
concerning the 1st operation gestalt of this invention. In drawing 1 , the X-axis is set [ the Z-axis ] up in the 
direction perpendicular to the space of drawing 1 for the Y-axis in a wafer side in the direction parallel to the 
space of drawing 1 in a wafer side along the direction of a normal of the wafer which is a photosensitive 
substrate, respectively. In addition, in drawing 1 , it is set up so that illumination-light study equipment may 
perform 4 pole lighting. 

[0032] The aligner of drawing 1 is equipped with the excimer laser which supplies wavelength (248nm (KrF) or 
193nm (ArF)) of light as the light source 1 for supplying exposure light (illumination light). It has the rectangle- 
like cross section which was injected along with the Z direction from the light source 1 and where the parallel 
flux of light was mostly prolonged long and slender along the direction of X, and incidence is carried out to the 
beam expander 2 which consists of lens 2a of a pair, and 2b. Each lens 2a and 2b have negative refractive power 
and forward refractive power in the space of drawing 1 (inside of YZ flat surface), respectively. Therefore, the 
flux of light which carried out incidence to the beam expander 2 is expanded in the space of drawing 1 , and is 
orthopedically operated by the flux of light which has the cross section of the shape of a predetermined 
rectangle. 

[0033] After the almost parallel flux of light through the beam expander 2 as plastic surgery optical system is 
deflected in the direction of Y by the bending mirror 3, incidence of it is carried out to the diffracted-light study 
component (DOE) 4 for 4 pole lighting. Generally, a diffracted-light study component is constituted by forming 
the level difference which has the pitch of wavelength extent of exposure light (illumination light) in a glass 
substrate, and has the operation which diffracts an incident beam at a desired include angle. The flux of light 
which carried out incidence to the diffracted-light study component 4 for 4 pole lighting is diffracted along four 
equiangular and specific directions centering on an optical axis AX, and turns into the four flux of lights, i.e., 
the 4 pole-like flux of light. Thus, the diffracted-light study component 4 constitutes the flux of light sensing 
element for changing the flux of light from the light source 1 into the 4 pole-like flux of light. 
[0034] in addition - the diffracted light — study — a component — four — the illumination light — a way ~ 
receiving — insertion and detachment ~ free — constituting — having ~ the zona orbicularis — lighting - ** — 
the diffracted light ~ study - a component — four ~ a — usually — circular — lighting -- ** — the diffracted light 
~ study ~ a component — four — b — a switch — possible ~ constituting — having — ***+. About the 
configuration of diffracted-light study component 4a for zona-orbicularis lighting, and diffracted-light study 
component 4usually for circular lighting b, and an operation, it mentions later. Here, the switch between the 
diffracted-light study component 4 for 4 pole lighting, diffracted-light study component 4a for zona-orbicularis 
lighting, and diffracted-light study component 4b usually for circular lighting is performed by the 1st drive 
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system 22 which operates based on the command from a control system 21 . 

[0035] Incidence of the flux of light of the shape of 4 poles formed through the diffracted-light study 
component 4 is carried out to the afocal zoom lens (variable power relay optical system) 5, and it forms four 
points (punctiform light source) in a pupil surface. The light from these four points serves as the parallel flux of 
light mostly, is injected from the afocal zoom lens 5, and carries out incidence to the micro fly eye 6. In 
addition, maintaining the diffracted-light study component 4 and the plane of incidence of the micro fly eye 6 in 
a relation [****/ optical almost ], and maintaining an afocal system (non- focal optical system), the afocal 
zoom lens 5 is constituted so that a scale factor can be continuously changed in the predetermined range. Here, 
scale- factor change of the afocal zoom lens 5 is performed by the 2nd drive system 23 which operates based on 
the command from a control system 21 . 

[0036] In this way, the flux of light carries out incidence to the symmetry from across mostly to an optical axis 
AX at the plane of incidence of the micro fly eye 6. The micro fly eye 6 is an optical element which consists of 
a microlens which has the forward refractive power of the shape of a forward hexagon of a large number 
arranged densely and in all directions. Generally, a micro fly eye is constituted by performing etching 
processing to for example, an parallel flat-surface glass plate, and forming a microlens group. 
[0037] Here, each microlens which constitutes a micro fly eye is minuter than each lens element which 
constitutes a fly eye lens. Moreover, unlike the fly eye lens which consists of a lens element isolated mutually, 
the micro fly eye is formed in one, without isolating many microlenses mutually. However, the micro fly eye is 
the same as a fly eye lens at the point that the lens element which has forward refractive power is arranged in all 
directions. In addition, there are also very few twists and the number of the microlenses which constitute the 
micro fly eye 6 for clear-izing of a drawing is actually expressed with drawing 1 . 

[0038] Therefore, the flux of light which carried out incidence to the micro fly eye 6 is divided by many 
microlenses two-dimensional, and the one light source of 4 punctiforms is formed in a backside [ each 
microlens ] focal plane, respectively, the [ thus, / for the micro fly eye 6 to form the 1 st a large number light 
source which consists of much light sources based on the flux of light from the light source 1 ] — 1 optical 
integrator is constituted. 

[0039] the flux of light from the light source of a large number formed in the backside [ the micro fly eye 6 ] 
focal plane ~ a zoom lens (variable power optical system) 7 — minding - the — the fly eye lens 8 as a 2 optical 
integrator is illuminated in superposition. In addition, a zoom lens 7 is the variable power optical system for 
sigma value adjustable to which a focal distance can be continuously changed in the predetermined range, and 
has connected optically the backside [ the micro fly eye 6 ] focal plane, and the backside [ the fly eye lens 8 ] 
focal plane to conjugate mostly. If it puts in another way, the zoom lens 7 has connected substantially a 
backside [ the micro fly eye 6 ] focal plane, and the plane of incidence of the fly eye lens 8 to the relation of the 
Fourier transform. 

[0040] Therefore, every time it attracts the flux of light from the light source of 4 punctiforms of a large number 
formed in the backside [ the micro fly eye 6 ] focal plane to a backside [ a zoom lens 7 ] focal plane, it forms in 
it the radiation field of the shape of 4 poles which consists of four radiation fields which carried out eccentricity 
to the plane of incidence of the fly eye lens 8 symmetrically to the optical axis AX. The magnitude of the 
radiation field of the shape of these 4 poles changes depending on the focal distance of a zoom lens 7. In 
addition, change of the focal distance of a zoom lens 7 is performed by the 3rd drive system 24 which operates 
based on the command from a control system 2 1 . 

[0041] The fly eye lens 8 is constituted by arranging the lens element of a large number which have forward 
refractive power densely and in all directions. In addition, each lens element which constitutes the fly eye lens 8 
has the cross section of the shape of a rectangle [ **** / the configuration (as a result, configuration of the 
exposure field which should be formed on a wafer) of the radiation field which should be formed on a mask ]. 
Moreover, the field by the side of the incidence of each lens element which constitutes the fly eye lens 8 is 
formed in the shape of [ which turned the convex to the incidence side ] the spherical surface, and the field by 
the side of injection is formed in the shape of [ which turned the convex to the injection side ] the spherical 
surface. Therefore, the flux of light which carried out incidence to the fly eye lens 8 is divided by many lens 
elements two-dimensional, and much light sources are formed in a backside [ each lens element in which the 
flux of light carried out incidence ] focal plane, respectively. 

[0042] In this way, as shown in drawing 2 , the secondary light source of the shape of 4 poles which consists of 
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the secondary light source 31-34 which has the almost same optical intensity distribution as the radiation field 
formed of the incoming beams to the fly eye lens 8, i.e., the four substantial surface light sources which carried 
out eccentricity symmetrically to the optical axis AX, is formed in a backside [ the fly eye lens 8 ] focal plane, 
thus, the fly eye lens 8 ~ the ~ the [ for forming the 2nd a large number light source which consists of much 
light sources more based on the flux of light from the 1st a large number light source formed in the backside / 
the micro fly eye 6 which is 1 optical integrator / focal plane ] -- 2 optical integrator is constituted. 
[0043] After being restricted through the aperture diaphragm which has the 4 pole-like light transmission 
section if needed and the flux of light from the secondary light source of the shape of 4 poles formed in the 
backside [ the fly eye lens 8 ] focal plane receives a condensing operation of the capacitor optical system 9, it 
illuminates in superposition the mask M with which the predetermined pattern was formed. The flux of light 
which penetrated the pattern of Mask M forms the image of a mask pattern through projection optics PL on the 
wafer W which is a photosensitive substrate. In this way, the pattern of Mask M is serially exposed by each 
exposure field of Wafer W by performing one-shot exposure or scanning exposure, carrying out drive control of 
the wafer W two-dimensional into the flat surface (XY flat surface) which intersects perpendicularly with the 
optical axis AX of projection optics PL. 

[0044] In addition, in one-shot exposure, a mask pattern is exposed in package to each exposure field of a wafer 
according to the so-called step-and-repeat method. In this case, the configuration of the lighting field on Mask 
M has the shape of a rectangle near a square, and turns into the shape of a rectangle also with the cross-section 
configuration of each lens element of the fly eye lens 8 near a square. On the other hand, in scanning exposure, 
scanning exposure of the mask pattern is carried out to each exposure field of a wafer according to so-called 
step - and - scanning method, making a mask and a wafer displaced relatively to projection optics. In this case, 
the ratio of a shorter side and a long side has the shape of a rectangle of 1 :3, and the configuration of the 
lighting field on Mask M rums into the shape of a rectangle [ **** / the cross-section configuration of each lens 
element of the fly eye lens 8 / this ]. 

[0045] If drawing 2 is referred to again, the secondary light source of the shape of 4 poles formed in a backside 
[ the fly eye lens 8 ] focal plane consists of the surface light sources 31-34 of the shape of four forward 
hexagon. Here, only the same distance has separated the cores 31a-34a of each surface light source from the 
optical axis AX, and the square which connects four cores 31a-34a, and is formed is a square which has the side 
parallel to the direction of X, and a Z direction centering on an optical axis AX. That is, the secondary light 
source of the shape of 4 poles formed of the fly eye lens 8 is in the same physical relationship about the 
direction of X, and a Z direction. 

[0046] Therefore, the cross-section configuration of the flux of light which carries out incidence to one point of 
the arbitration on the mask M which is an irradiated plane also turns into the shape of 4 poles which has the 
same physical relationship about the direction of X, and a Z direction. If it puts in another way, lighting 
conditions will become the same in two directions (the direction of X, and the direction of Y) in which it 
intersects perpendicularly on Mask M. So, with the 1st operation gestalt, in order to realize lighting conditions 
which are mutually different in two directions in which it intersects perpendicularly on Mask M, the V groove 
axicon 10 which consists of prism 10a and 10b of a pair into the optical path of the afocal zoom lens 5 is 
arranged. 

[0047] Drawing 3 is drawing showing roughly the configuration of the prism of the pair which constitutes the V 
groove axicon system (only henceforth a "V groove axicon") arranged in the optical path of an afocal zoom 
lens. As shown in drawing 1 and drawing 3 , the V groove axicon 10 consists of 2nd prism 10b which turned 
the flat surface to 1 st prism 10a which turned the flat surface to the light source side, and turned the concave 
refracting interface to the irradiated plane side sequentially from the light source side, and an irradiated plane 
side, and turned the convex refracting interface to the light source side. Concave refracting interface 10c of 1st 
prism 10a consists of two flat surfaces parallel to the direction of X, and has a convex V character-like cross 
section along with a Z direction. 

[0048] If lOd of convex refracting interfaces of 2nd prism 10b is put in another way so that concave refracting 
interface 10c of 1st prism 10a can be contacted mutually, they are formed complementary with concave 
refracting interface 10c of 1st prism 10a. That is, lOd of concave refracting interfaces of 2nd prism 10b consists 
of two flat surfaces parallel to the direction of X, and they have a V character-like concave cross section along 
with a Z direction. Moreover, at least one side is constituted movable in accordance with an optical axis AX 
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among 1st prism 10a and 2nd prism 10b, and concave refracting interface 10c and lOd [ of convex refracting 
interfaces ] spacing is constituted by adjustable. 

[0049] In addition, change of spacing of the V groove axicon 10, i.e., change of concave refracting interface 10c 
and lOd [ of convex refracting interfaces ] spacing, is performed by the 4th drive system 25 which operates 
based on the command from a control system 21. Moreover, the information about various kinds of masks 
which should carry out sequential exposure according to step- and-rep eat method or step - and - scanning 
method etc. is inputted into a control system 21 through the input means 20, such as a keyboard. 
[0050] Here, in the condition of having contacted mutually, the V groove axicon 10 functions as a plane-parallel 
plate, and the effect affect the secondary light source of the shape of 4 poles formed does not have lOd of 
convex refracting interfaces of concave refracting interface 10c of 1st prism 10a, and 2nd prism 10b. However, 
although the V groove axicon 10 will function as a plane-parallel plate along the direction of X if lOd of convex 
refracting interfaces of concave refracting interface 10c of 1st prism 10a and 2nd prism 10b is made to estrange, 
along with a Z direction, it functions as a beam expander. 

[0051] Therefore, although whenever [ incident angle / which met in the direction of X of the incoming beams 
to the micro fly eye 6 ] does not change with change of concave refracting interface 1 0c and 1 Od [ of convex 
refracting interfaces ] spacing, whenever [ incident angle / which met in the direction of Y of the incoming 
beams to the micro fly eye 6 ] changes. Consequently, the cores 31a-34a of each surface light sources 31-34 in 
drawing 2 are moved to a Z direction, although it does not move in the direction of X. Thus, the V groove 
axicon 10 constitutes the aspect ratio modification component which changes the aspect ratio of incoming 
beams in order to change whenever [ incident angle / which met in the direction of Y of the incoming beams to 
the micro fly eye 6 ]. 

[0052] Drawing 4 is drawing which explains typically the effect change of spacing of a V groove axicon, 
change of the scale factor of an afocal zoom lens, and change of the focal distance of a zoom lens affect the 
secondary 4 pole-like light source. As shown in drawing 4 (a), when spacing of the V groove axicon 10 is zero 
(i.e., when lOd of convex refracting interfaces is mutually in contact with concave refracting interface 10c), 
each surface light source which constitutes the secondary 4 pole-like light source is formed in the same physical 
relationship about the direction of X, and a Z direction. And if spacing of the V groove axicon 10 is changed 
from zero to predetermined magnitude, as shown in drawing 4 (b), each surface light source moves to a Z 
direction, without changing the configuration and magnitude, and although spacing which met in the direction 
of X of the core of each surface light source does not change, spacing in alignment with a Z direction will be 
expanded. 

[0053] Moreover, in the condition of zero, if the scale factor of the afocal zoom lens 5 makes it change, only the 
same distance as the direction of X and a Z direction will move each surface light source, without changing the 
configuration and magnitude, and spacing of the V groove axicon 10 will expand or reduce spacing of each 
surface light source, as shown in drawing 4 (c). Furthermore, when the focal distance of a zoom lens 7 makes it 
change in the condition of zero, as spacing of the V groove axicon 1 0 shows drawing 4 R> 4 (d), the secondary 
whole 4 pole-like light source expands or contracts in similarity. That is, only the distance as the direction of X 
and a Z direction with each same surface light source moves each surface light source while the magnitude 
expands or contracts, without changing the configuration. In addition, in order to avoid degradation of the prism 
members 10a and 10b by laser radiation, it is desirable to separate spacing from the condensing point that four 
points are formed into the optical path of the afocal zoom lens 5, and to arrange the prism members 10a and 
10b. 

[0054] by the way - having mentioned above - as - the diffracted light ~ study - a component - four - the 
illumination light - a way - receiving — insertion and detachment — free ~ constituting « having « and — the 
zona orbicularis - lighting - ** - the diffracted light — study ~ a component — four ~ a - usually - circular - 
lighting — ** — the diffracted light — study — a component — four - b — a switch » possible - constituting — 
having -****. The zona-orbicularis lighting obtained by replacing with the diffracted-light study component 
4, and setting up diffracted-light study component 4a all over an illumination-light way hereafter is explained 
briefly. 

[0055] If it replaces with the diffracted-light study component 4 for 4 pole lighting and diffracted-light study 
component 4a for zona-orbicularis lighting is set up all over an illumination-light way, the zona-orbicularis-like 
flux of light will be formed through diffracted-light study component 4a. Incidence of the flux of light of the 
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shape of zona orbicularis formed through diffracted-light study component 4a is carried out to the afocal zoom 
lens 5, and it forms a ring-like image (ring-like light source) in a pupil surface. The light from the image of the 
shape of this ring serves as the parallel flux of light mostly, is injected from the afocal zoom lens 5, and forms 
the 1st a large number light source in a backside [ the micro fly eye 6 ] focal plane. 
[0056] The flux of light from the 1st a large number light source formed of the micro fly eye 6 forms the 
radiation field of the shape of zona orbicularis centering on an optical axis AX in the plane of incidence of the 
fly eye lens 8 through a zoom lens 7. Consequently, the secondary light source which has the almost same 
optical reinforcement as the radiation field formed in plane of incidence, i.e., the secondary light source of the 
shape of zona orbicularis centering on an optical axis AX, is formed in a backside [ the fly eye lens 8 ] focal 
plane. 

[0057] Drawing 5 is drawing which explains typically the effect change of spacing of a V groove axicon, 
change of the scale factor of an afocal zoom lens, and change of the focal distance of a zoom lens affect the 
secondary zona-orbicularis-like light source. As shown in drawing 5 (a), when spacing of the V groove axicon 
10 is zero (i.e., when lOd of convex refracting interfaces is mutually in contact with concave refracting interface 
10c), each surface light source which constitutes the secondary zona-orbicularis-like light source is formed in 
the same physical relationship about the direction of X, and a Z direction. And if spacing of the V groove 
axicon 1 0 is changed from zero to predetermined magnitude, as shown in drawing 5 (b), without changing the 
width of face, the magnitude of the secondary whole zona-orbicularis-like light source will expand the 
secondary zona-orbicularis-like light source to a Z direction, and it will turn into the ellipse annular secondary 
light source prolonged in the Z direction. 

[0058] Moreover, when the scale factor of the afocal zoom lens 5 makes it change [ spacing / of the V groove 
axicon 10 ] in the condition of zero, as it is shown in drawing 5 (c), the outer diameter (magnitude) expands or 
contracts, without changing the width of face, as for the secondary zona-orbicularis-like light source. 
Furthermore, when the focal distance of a zoom lens 7 makes it change in the condition of zero, as spacing of 
the V groove axicon 10 shows drawing 5 (d), the secondary whole zona-orbicularis-like light source expands or 
contracts in similarity. That is, both zona-orbicularis-like the width of face and the outer diameters of the 
secondary light source expand or contract. 

[0059] Subsequently, the usual circular lighting obtained by replacing with the diffracted-light study 
components 4 or 4a, and setting up diffracted-light study component 4b for circular lighting all over an 
illumination-light way is explained. Diffracted-light study component 4b for circular lighting has the function to 
change into the flux of light of a circle configuration the flux of light of the shape of a rectangle which carried 
out incidence. Therefore, according to the scale factor, it is expanded or reduced by the afocal zoom lens 5, and 
incidence of the flux of light of the circle configuration formed of diffracted-light study component 4b is carried 
out to the micro fly eye 6. 

[0060] In this way, the 1st a large number light source is formed in a backside [ the micro fly eye 6 ] focal 
plane. The flux of light from the 1st a large number light source formed in the backside [ the micro fly eye 6 ] 
focal plane forms the radiation field of the circle configuration centering on an optical axis AX in the plane of 
incidence of the fly eye lens 8 through a zoom lens 7. Consequently, the secondary light source of the circle 
configuration centering on an optical axis AX is formed also in a backside [ the fly eye lens 8 ] focal plane. 
[0061] In this case, if spacing of the V groove axicon 10 is changed from zero to predetermined magnitude, the 
secondary light source of a circle configuration will be expanded to a Z direction, and will turn into the 
secondary light source of the shape of an ellipse prolonged in the Z direction. Moreover, if the scale factor of 
the afocal zoom lens 5 makes it change [ spacing / of the V groove axicon 10 ] in the condition of zero or the 
focal distance of a zoom lens 7 makes it change, the whole secondary light source of a circle configuration will 
expand or contract in similarity. That is, the outer diameter (magnitude) of the secondary light source of a circle 
configuration expands or contracts. 

[0062] As mentioned above, with the 1st operation gestalt, it changes to a Z direction by changing spacing of 
the V groove axicon 1 0, without the magnitude of the whole secondary light source changing in the direction of 
X. Consequently, the optimal lighting conditions can be set up in two directions in which it intersects 
perpendicularly on the mask M which can realize lighting conditions which are mutually different in two 
directions (the direction of X, and the direction of Y) in which it intersects perpendicularly on Mask M, as a 
result has directivity in a pattern. 
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[0063] In addition, as shown in drawing 6 (a), the 1st prism which has a V character- like concave cross section, 
and the 2nd prism which has a convex V character-like cross section constitute the V groove axicon 1 0 from 
above-mentioned explanation. However, without being limited to this, as shown in drawing 6 (b), it can also 
form in a plane perpendicular to an optical axis AX near the top-most vertices of a V character-like concave 
cross section and a convex cross section. Moreover, in order for an appearance to acquire the comparatively 
smooth ellipse annular secondary light source or the secondary ellipse-like light source in zona-orbicularis 
lighting or circular lighting, as shown in drawing 6 (c), it is desirable to form near the top-most vertices of a V 
character-like concave cross section and a convex cross section in the shape of a cylindrical shape. 
[0064] Moreover, it is made to change to a Z direction by changing spacing of the V groove axicon 1 0 in above- 
mentioned explanation, without changing the magnitude of the whole secondary light source in the direction of 
X. However, as shown in drawing 7 (a), the V groove axicon 1 0 can also be changed in the directions of a 
request of the magnitude of the whole secondary light source (for example, the direction of X etc.) by 
constituting an optical axis AX pivotable as a core. 

[0065] Moreover, as shown in drawing 7 (b), the magnitude of the whole secondary light source can also be 
independently changed to the direction of X, and a Z direction, respectively by arranging 2 sets of V groove 
axicons with which the operation direction intersects perpendicularly mutually. In this case, the magnitude of 
the whole secondary light source can also be independently changed in two directions where arbitration 
intersects perpendicularly, or the two directions of arbitration, respectively by constituting an optical axis AX 
for 2 sets of V groove axicons pivotable as a core in one or independently. 

[0066] In addition, in the above-mentioned 1 st operation gestalt, it can constitute so that it may be for example, 
a turret method or the diffracted-light study components 4, 4a, and 4b as a flux of light sensing element may be 
positioned all over an illumination-light way using a well-known slider style. 

[0067] Moreover, with the above-mentioned 1 st operation gestalt, the configuration of the microlens which 
constitutes the micro fly eye 6 is set as a forward hexagon. This is because cannot arrange densely but quantity 
of light loss occurs, so the forward hexagon is selected as a circularly near polygon in the microlens of a circle 
configuration. However, the configuration of each microlens which constitutes the micro fly eye 6 can use other 
suitable configurations which include the shape of a rectangle, for example, without being limited to this. 
[0068] Furthermore, although diffracted-light study component 4b is positioned all over an illumination-light 
way with the above-mentioned 1 st operation gestalt in case the usual circular lighting is performed, use of this 
diffracted-light study component 4b is also omissible. Moreover, with the above-mentioned 1 st operation 
gestalt, although the diffracted-light study component is used as a flux of light sensing element, a micro fly eye, 
a minute prism array, etc. can also be used, for example, without being limited to this. By the way, the detailed 
explanation about the diffracted-light study component which can be used by this invention is indicated by the 
U.S. Pat. No. 5,850,300 official report etc. 

[0069] Moreover, in the above-mentioned 1 st operation gestalt, although considered as the configuration which 
condenses the light from the secondary light source according to the capacitor optical system 9, and illuminates 
Mask M in superposition, the capacitor optical system 9 and the relay optical system which forms the image of 
a lighting field diaphragm (mask blind) and this lighting field diaphragm on Mask M between Masks M may be 
arranged. In this case, the capacitor optical system 9 will condense the light from the secondary light source, 
will illuminate a lighting field diaphragm in superposition, and will form [ relay optical system ] the image of 
opening (light transmission section) of a lighting field diaphragm on Mask M. 

[0070] Furthermore, in the above-mentioned 1 st operation gestalt, although two or more element lenses are 
accumulated and the fly eye lens 8 is formed, it is also possible to make these into a micro fly eye. A micro fly 
eye establishes two or more very small lens sides in a light transmission nature substrate in the shape of a 
matrix by technique, such as etching, as mentioned above. Although there is no difference in a function between 
a fly eye lens and a micro fly eye substantially about the point which forms two or more light source images, it 
is points, like that magnitude of opening of one element lens (very small lens) can be made very small, that a 
manufacturing cost is sharply reducible, and thickness of the direction of an optical axis can be made very thin, 
and a micro fly eye is advantageous. 

[0071] Drawing 10 is drawing showing roughly the configuration of the aligner equipped with the illumination- 
light study equipment concerning the 2nd operation gestalt of this invention. The configuration between that 
replace with the configuration between the bending mirror 3 and a zoom lens 7 and the fly eye lens 8 although 
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the 2nd operation gestalt has a configuration similar to the 1 st operation gestalt, and micro fly eye (micro-lens 
array) 8a is used and the capacitor optical system 9, and Mask M is fundamentally different from the 1 st 
operation gestalt. Hereafter, the 2nd operation gestalt is explained paying attention to difference with the 1st 
operation gestalt. In addition, in drawing 10 , it is set up so that illumination-light study equipment may perform 
4 pole lighting. 

[0072] with the 2nd operation gestalt, it was injected from the light source 1 — the parallel flux of light carries 
out incidence to diffracted-light study component 1 la for 4 pole lighting through the beam expander 2 and the 
bending mirror 3 mostly. When the parallel flux of light which has a rectangle-like cross section carries out 
incidence of the diffracted-light study component 1 la, it has the function which forms optical 4 pole-like 
intensity distribution in the far field (Fraunhofer diffraction field), four - a pole - lighting - ** - the diffracted 
light ~ study — a component — 11 — a -- the illumination light — a way — receiving — insertion and detachment 
~ free ~ constituting - having - the zona orbicularis — lighting - ** — the diffracted light - study - a 
component —11 — b ~ circular ~ lighting - ** - the diffracted light - study - a component - 1 1 - c ~ a 
switch — possible — constituting — having — **** . 

[0073] Specifically, diffracted-light study component 1 la is supported on the turret substrate (rotor plate : 
drawing 10 un-illustrating) pivotable to the circumference of a predetermined axis parallel to an optical axis 
AX. Diffracted-light study component 1 la for two or more 4 pole lighting from which a property differs, 
diffracted-light study component 1 lb for two or more zona-orbicularis lighting from which a property differs, 
and diffracted-light study component 1 lc for two or more circular lighting from which a property differs are 
prepared in the turret substrate along with the circumferencial direction. Moreover, the turret substrate is 
constituted pivotable through the central point at the circumference of an axis parallel to an optical axis AX. 
[0074] Therefore, the diffracted-light study component of the request chosen from many diffracted-light study 
components 1 la-1 lc can be positioned all over an illumination-light way by rotating a turret substrate. In 
addition, rotation (as a result, switch between diffracted-light study component 1 1 a, and 1 1 b and 1 1 c) of a turret 
substrate is performed by the drive system 26 which operates based on the command from a control system 21. 
However, a well-known slide method can also perform the switch between diffracted-light study component 
1 la, and 1 lb and 11c, for example, without being limited to a turret method. 

[0075] Incidence of the flux of light through diffracted-light study component 1 la as an optical configuration 
conversion means is carried out to an afocal lens (relay optical system) 1 2. An afocal lens 12 is the afocal 
system (non-focal optical system) set up so that the location of the predetermined side 13 which a before side 
focal location and the location of diffracted-light study component 1 1 a are mostly in agreement, and is shown 
by the after that side focal location and the drawing destructive line might be mostly in agreement. Here, the 
location of the predetermined side 13 is equivalent to the location in which the micro fly eye 6 is installed in the 
1 st operation gestalt. 

[0076] Therefore, mostly, after [ which carried out incidence to diffracted-light study component 1 1 a ] the 
parallel flux of light forms optical 4 pole-like intensity distribution in the pupil surface of an afocal lens 12, it 
turns into the parallel flux of light mostly, and is injected from an afocal lens 12. In addition, although the cone 
axicon 14, the 1st V groove axicon 15, and the 2nd V groove axicon 16 are arranged sequentially from the light 
source side in the optical path between before [ an afocal lens 12 ] side lens group 12a, and backside lens group 
12b, about the detailed configuration and detailed operation, it mentions later. Hereafter, in order to simplify 
explanation, an operation of these axicons 14-16 is disregarded, and the fundamental configuration and 
fundamental operation of the 2nd operation gestalt are explained. 

[0077] Incidence of the flux of light through an afocal lens 12 is carried out to micro fly eye 8a as an optical 
integrator through the zoom lens 7 for sigma value adjustable (variable power optical system). In addition, when 
set magnitude (diameter) of the pupil of projection optics PL to Rl, magnitude (diameter) of the illumination- 
light bundle formed in the pupil of projection optics PL or a light source image is set to R2, the numerical 
aperture by the side of the mask (reticle) M of projection optics PL is set to NAo and the numerical aperture of 
the illumination-light study system which illuminates Mask (reticle) M is set to NAi, it is defined as a sigma 
value as sigma=NAi/NAo=R 2 / Rl. However, in zona-orbicularis lighting, R2 is the outer diameter of the 
illumination-light bundle of the shape of zona orbicularis formed in the pupil of projection optics PL, or a zona- 
orbicularis-like light source image, and NAi is numerical aperture defined with the outer diameter of the zona- 
orbicularis flux of light formed in the pupil of an illumination-light study system. Moreover, in multi -electrode 
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lighting, such as 4 pole lighting, R2 is the magnitude or the diameter of a circle circumscribed to the multipolar 
illumination-light bundle formed in the pupil of projection optics PL, or a multipolar light source image, and 
NAi is numerical aperture defined with the magnitude or the diameter of a circle circumscribed to the 
multipolar illumination-light bundle formed in the pupil of an illumination-light study system. Moreover, when 
setting the bore of the illumination-light bundle of the shape of Ro and zona orbicularis to Ri for the outer 
diameter of a zona-orbicularis-like illumination-light bundle with a zona-orbicularis ratio in zona-orbicularis 
lighting, it defines as Ri/Ro. 

[0078] In addition, the location of the predetermined side 13 is arranged near the before [ a zoom lens 7 ] side 
focal location, and the plane of incidence of micro fly eye 8a is arranged near the backside [ a zoom lens 7 ] 
focal location. If it puts in another way, the zoom lens 7 will have arranged substantially the predetermined side 
13 and the plane of incidence of micro fly eye 8a in the relation of the Fourier transform, as a result will arrange 
optically the pupil surface of an afocal lens 12, and the plane of incidence of micro fly eye 8a to conjugate 
mostly. Therefore, on the plane of incidence of micro fly eye 8a which has the same function as the fly eye lens 
8 in the 1st operation gestalt, the radiation field of the shape of 4 poles which consists of four radiation fields 
which carried out eccentricity to the optical axis AX as well as [ for example, ] the pupil surface of an afocal 
lens 12 is formed. Here, although it depends on the property of diffracted-light study component 1 la for the 
configuration of each radiation field which constitutes a 4 pole-like radiation field, the radiation field of the 
shape of 4 poles which consists of a radiation field of four circle configurations here shall be formed. The whole 
radiation field configuration of the shape of these 4 poles changes in similarity depending on the focal distance 
of a zoom lens 7. 

[0079] Each microlens which constitutes micro fly eye 8a has the cross section of the shape of a rectangle 
[****/ the configuration (as a result, configuration of the exposure field which should be formed on Wafer W) 
of the radiation field which should be formed on Mask M ]. The flux of light which carried out incidence to 
micro fly eye 8a is divided by many microlenses two-dimensional, and the secondary light source of the shape 
of 4 poles which consists of the secondary light source which has the almost same optical intensity distribution 
as the radiation field formed of the incoming beams to micro fly eye 8a, i.e., the substantial surface light source 
of four circle configurations which carried out eccentricity to the optical axis AX, is formed in an after that side 
focal plane (as a result, pupil of an illumination light study system). 

[0080] The flux of light from the secondary light source of the shape of 4 poles formed in the backside [ micro 
fly eye 8a ] focal plane illuminates the mask blind 17 as a lighting field diaphragm in superposition, after 
receiving a condensing operation of the capacitor optical system 9. The flux of light through opening (light 
transmission section) of the shape of a rectangle of the mask blind 17 illuminates Mask M in superposition, 
after receiving a condensing operation of the image formation optical system 18. The flux of light which 
penetrated the pattern of Mask M forms the image of a mask pattern on Wafer W through projection optics PL. 
The adjustable aperture diaphragm for specifying the numerical aperture of projection optics PL is prepared in 
the entrance pupil side of projection optics PL, and the drive of this adjustable aperture diaphragm is performed 
by the drive system 27 which operates based on the command from a control system 21. 
[0081] Drawing 1 1 is the perspective view showing roughly the configuration of three axicon systems (only 
henceforth an "axicon") arranged in the 2nd operation gestalt in the optical path between a before [ an afocal 
lens ] side lens group, and a backside lens group. With the 2nd operation gestalt, as shown in drawing 1 1 , the 
cone axicon 14, the 1st V groove axicon 15, and the 2nd V groove axicon 16 are arranged sequentially from the 
light source side in the optical path between before [ an afocal lens 12 ] side lens group 12a, and backside lens 
group 12b. 

[0082] The cone axicon 14 consists of 2nd prism member 14b which turned the flat surface to 1st prism 
member 14a which turned the flat surface to the light source side, and turned the concave conic refracting 
interface to the mask side sequentially from the light source side, and a mask side, and turned the convex conic 
refracting interface to the light source side. And the concave conic refracting interface of 1st prism member 14a 
and the convex conic refracting interface of 2nd prism member 14b are formed complementary so that it can 
contact mutually. 

[0083] Moreover, one [ at least ] member is constituted movable in accordance with an optical axis AX among 
1st prism member 14a and 2nd prism member 14b, and spacing of the concave conic refracting interface of 1st 
prism member 14a and the convex conic refracting interface of 2nd prism member 14b is constituted by 
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adjustable. Change of spacing of the cone axicon 14 is performed by drive-system 28a which operates based on 
the command from a control system 21 . 

[0084] Here, in the condition that the concave cone- like refracting interface of 1st prism member 14a and the 
convex cone-like refracting interface of 2nd prism member 14b have contacted mutually, the cone axicon 14 
functions as a plane-parallel plate, and there is no effect affect the secondary light source of the shape of 4 poles 
formed. However, if the concave cone- like refracting interface of 1st prism member 14a and the convex cone- 
like refracting interface of 2nd prism member 14b are made to estrange, the cone axicon 14 will function as the 
so-called beam expander. Therefore, the include angle of the incoming beams to the predetermined side 13 
changes with change of spacing of the cone axicon 14. 

[0085] moreover, the 1st V groove axicon 15 — a light source side — a flat surface ~ turning — and a mask side - 

- a concave ~ and 1st prism member 15a which turned the V character-like refracting interface and a mask side 

— a flat surface — turning — and a light source side — convex — and it consists of 2nd prism member 15b which 
turned the V character-like refracting interface. The concave refracting interface of 1 st prism member 15a 
consisted of two flat surfaces, and the intersection is prolonged along with the Z direction. If the convex 
refracting interface of 2nd prism member 15b is put in another way so that it can contact as mutually as the 
concave refracting interface of 1st prism member 15a, it is formed complementary with the concave refracting 
interface of 1 st prism member 15a. 

[0086] That is, the convex refracting interface of 2nd prism member 15b also consisted of two flat surfaces, and 
the intersection is prolonged along with the Z direction. Moreover, at least one side is constituted movable in 
accordance with an optical axis AX among 1st prism member 15a and 2nd prism member 15b, and spacing of 
the concave refracting interface of 1st prism member 15a and the convex refracting interface of 2nd prism 
member 1 5b is constituted by adjustable. Change of spacing of the 1 st V groove axicon 1 5 is performed by 
drive-system 28b which operates based on the command from a control system 21 . 

[0087] Furthermore, the 2nd V groove axicon 16 consists of 2nd prism member 16b which turned the flat 
surface to 1st prism member 16a which turned the flat surface to the light source side, and turned the V 
character-like refracting interface to the mask side by the concave, and a mask side, and is convex and turned 
the V character-like refracting interface to the light source side. The concave refracting interface of 1 st prism 
member 16a consisted of two flat surfaces, and the intersection is prolonged along the direction of X. The 
convex refracting interface of 2nd prism member 16b is formed as complementary as the concave refracting 
interface of 1 st prism member 1 6a. That is, the convex refracting interface of 2nd prism member 1 6b also 
consisted of two flat surfaces, and the intersection is prolonged along the direction of X. 
[0088] Moreover, at least one side is constituted movable in accordance with an optical axis AX among 1st 
prism member 16a and 2nd prism member 16b, and spacing of the concave refracting interface of 1st prism 
member 16a and the convex refracting interface of 2nd prism member 16b is constituted by adjustable. Change 
of spacing of the 2nd V groove axicon 16 is performed by drive-system 28c which operates based on the 
command from a control system 21. 

[0089] Here, in the condition that the concave refracting interface and convex refracting interface which counter 
have contacted mutually, the 1st V groove axicon 15 and the 2nd V groove axicon 16 function as plane-parallel 
plates, and there is no effect affect the secondary light source of the shape of 4 poles formed. However, 
although the 1st V groove axicon 15 will function as a plane-parallel plate along with a Z direction if it makes a 
concave refracting interface and a convex refracting interface estrange, it functions as a beam expander along 
the direction of X. Moreover, although the 2nd V groove axicon 1 6 will function as a plane-parallel plate along 
the direction of X if it makes a concave refracting interface and a convex refracting interface estrange, it 
functions as a beam expander along with a Z direction. 

[0090] Drawing 12 is drawing explaining an operation of the cone axicon to the secondary light source formed 
in 4 pole lighting of the 2nd operation gestalt. While each surface light sources 40a-40d of the circle 
configuration which constitutes the secondary 4 pole-like light source from 4 pole lighting of the 2nd operation 
gestalt by making spacing of the cone axicon 1 4 expand from zero to a predetermined value move to the method 
of outside along the direction of a path of the circle centering on an optical axis AX, the configuration changes 
from a circle configuration to elliptical. That is, the segment which connects the surface light sources [ of the 
circle configuration before change / each / 40a-40d ] central point and the each elliptical [ after change ] surface 
light sources [ 41a-41d ] central point passes along an optical axis AX, and the migration length of the central 
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point is dependent on spacing of the cone axicon 14. 

[0091] Furthermore, the include angle (include angle which the tangent of the pair from the optical axis AX to 
each surface light sources 40a-40 makes) which expects each surface light sources 40a-40d of the circle 
configuration before change from an optical axis AX, and the include angle which expects each surface light 
sources 41a-41d elliptical [ after change ] from an optical axis AX are equal. And the minor axis which met in 
the direction of a path of the circle centering on the each an each surface light sources [ of the circle 
configuration before change / 40a-40d ] diameter and elliptical [ after change ] surface light sources [ 41a-41d ] 
optical axis AX is equal. In addition, it depends for the magnitude of the major axis along the hoop direction of 
the circle centering on the each elliptical [ after change ] surface light sources [ 41a-41d ] optical axis AX on an 
each surface light sources [ of the circle configuration before change / 40a-40d ] diameter, and spacing of the 
cone axicon 14. 

[0092] Therefore, the outer diameter and a zona-orbicularis ratio can be changed, without the secondary light 
source of the shape of 4 poles which consists of the surface light sources of four circle configurations changing 
to the secondary light source of the shape of 4 poles which consists of the four elliptical surface light sources, 
and changing the width of face of the secondary light source before change, if spacing of the cone axicon 14 is 
made to expand from zero to a predetermined value. Here, the width of face of the secondary 4 pole-like light 
source is specified as 1/2 of the difference of the diameter of circle, the diameter of circle, i.e., the outer 
diameter, circumscribed to the four surface light sources, i.e., a bore, inscribed in the four surface light sources. 
Moreover, the zona-orbicularis ratio of the secondary 4 pole-like light source is specified as a ratio (a bore/outer 
diameter) of a bore to an outer diameter. 

[0093] Drawing 13 is drawing explaining an operation of the zoom lens to the secondary light source formed in 
4 pole lighting of the 2nd operation gestalt. With 4 pole lighting of the 2nd operation gestalt, change of the focal 
distance of a zoom lens 7 changes in similarity the whole secondary light source configuration of the shape of 4 
poles which consists of the surface light sources 42a-42d of four circle configurations. That is, each surface 
light sources 42a-42d of the circle configuration which constitutes the secondary 4 pole-like light source move 
along the direction of a path of the circle centering on an optical axis AX, with a circle configuration 
maintained. 

[0094] And the segment which connects the surface light sources [ before change / each / 42a-42d ] central 
point and the each surface light sources [ after change / 43a-43d ] central point passes along an optical axis AX, 
and it depends for the migration length of the central point, and the sense of migration on change of the focal 
distance of a zoom lens 7. Moreover, the include angle which expects each surface light sources 42a-42d before 
change from an optical axis AX, and the include angle which expects each surface light sources 43a-43d after 
change from an optical axis AX are equal. In this way, only the outer diameter can be changed by changing the 
focal distance of a zoom lens 7, without changing the zona-orbicularis ratio of the secondary 4 pole-like light 
source. 

[0095] Drawing 14 is drawing explaining an operation of the 1st V groove axicon to the secondary light source 
formed in 4 pole lighting of the 2nd operation gestalt and the 2nd V groove axicon. Although whenever [ in 
alignment with the Z direction of the incoming beams to the predetermined side 13/ incident angle ] does not 
change with change of spacing of the 1st V groove axicon 15, whenever [ incident angle / which met in the 
direction of X of the incoming beams to the predetermined side 13 ] changes. Consequently, as shown in 
drawing 14 (a), although the surface light sources 44a-44d of four circle configurations do not move to a Z 
direction, they move in the direction of X, with the configuration and magnitude maintained. Namely, if spacing 
of the 1st V groove axicon 15 is expanded from zero to a predetermined value, the surface light sources 44b and 
44c will move in the direction of -X, and will move the surface light sources 44a and 44d in the direction of +X. 

[0096] On the other hand, although whenever [ incident angle / which met in the direction of X of the incoming 
beams to the predetermined side 1 3 ] does not change with change of spacing of the 2nd V groove axicon 1 6, 
whenever [ in alignment with the Z direction of the incoming beams to the predetermined side 13 / incident 
angle ] changes. Consequently, as shown in drawing 14 (b), although the surface light sources 44a-44d of four 
circle configurations do not move in the direction of X, they move to a Z direction, with the configuration and 
magnitude maintained. That is, if spacing of the 2nd V groove axicon 16 is expanded from zero to a 
predetermined value, the surface light sources 44a and 44b will move to + Z direction, and will move the 
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surface light sources 44c and 44d to - Z direction. 

[0097] Furthermore, change of both spacing of the 1st V groove axicon 1.5 and spacing of the 2nd V groove 
axicon 16 changes whenever [ in alignment with whenever / incident angle / which met in the direction of X of 
the incoming beams to the predetermined side 13 / and, a Z direction / incident angle / both ]. Consequently, as 
shown in drawing 14 (c), each surface light sources 44a-44d move in a Z direction and the direction of X, with 
the configuration and magnitude maintained. Namely, if spacing of the 1 st V groove axicon 1 5 and spacing of 
the 2nd V groove axicon 16 are expanded from zero to a value predetermined [ both ], surface light source 44a 
will move in + Z direction and the direction of +X, surface light source 44b will move in + Z direction and the 
direction of -X, surface light source 44c will move in - Z direction and the direction of -X, and 44d of surface 
light sources will move in - Z direction and the direction of +X. 

[0098] as mentioned above, the zona orbicularis to which the cone axicon 14 makes adjustable the zona- 
orbicularis ratio of the illumination light in the pupil (backside [ micro fly eye 8a ] focal plane) of an 
illumination-light study system - a ratio - the adjustable means is constituted. The zoom lens 7 constitutes the 
variable power optical system which makes adjustable magnitude of the illumination light in the pupil of an 
illumination-light study system, the 1st V groove axicon 15 carries out the variation rate of the illumination 
light to the symmetry on both sides of an optical axis AX along the direction of X in the pupil of an 
illumination-light study system - the means is constituted the 1st variation rate, the 2nd V groove axicon 16 
carries out the variation rate of the illumination light to the symmetry on both sides of an optical axis AX along 
with a Z direction in the pupil of an illumination-light study system ~ the means is constituted the 2nd variation 
rate. And the cone axicon 14, the 1st V groove axicon 15, the 2nd V groove axicon 16, and the zoom lens 7 
constitute the adjustable means which makes adjustable the magnitude and the configuration of the illumination 
light in the pupil of an illumination-light study system. 

[0099] Drawing 15 is drawing explaining an operation of the cone axicon to each surface light source of the 
circle configuration formed in 4 pole lighting of the 2nd operation gestalt, a zoom lens, the 1st V groove axicon, 
and the 2nd V groove axicon. Its attention is paid to one surface light source 45a of the surface light sources of 
four circle configurations which constitute the secondary light source of the shape of smallest 4 poles which 
spacing of the cone axicon 14, the 1st V groove axicon 15, and the 2nd V groove axicon 16 is zero, and is 
formed where the focal distance of a zoom lens 7 is set as the minimum value (henceforth "reference 
condition") from both drawing 15 . 

[0100] If spacing of the 1st V groove axicon 15 is made to expand from zero to a predetermined value by this 
reference condition, surface light source 45a will move along the direction of X, with that configuration and 
magnitude maintained, and will arrive at the location shown by reference agreement 45b. Subsequently, if 
spacing of the 2nd V groove axicon 16 is made to expand from zero to a predetermined value, surface light 
source 45b will move along with a Z direction, with the configuration and magnitude maintained, and will 
arrive at the location shown by reference agreement 45c. 

[0101] Moreover, if the focal distance of a zoom lens 7 is made to expand from the minimum value to a 
predetermined value, surface light source 45c of a circle configuration will move to the method of outside along 
the direction of a path of the circle centering on an optical axis AX while expanding it, with the circle 
configuration maintained, and will arrive at the location shown by 45d of reference agreements. Furthermore, if 
spacing of the cone axicon 14 is made to expand from zero to a predetermined value if needed, they will move 
to the method of outside along the direction of a path of the circle centering on an optical axis AX while 45d of 
surface light sources of a circle configuration changes to elliptical [ which was expanded from the circle 
configuration ], and will arrive at the location shown by reference agreement 45 e. 

[0102] In addition, even if it makes spacing of the 1st V groove axicon 15 expand from zero to a predetermined 
value after making spacing of the 2nd V groove axicon 16 expand from zero to a predetermined value, surface 
light source 45a arrives at the location shown by reference agreement 45c, with the configuration and 
magnitude maintained. Similarly, depending on change of the focal distance of a zoom lens 7, it does not 
depend on the change list of spacing of the cone axicon 14, the 1st V groove axicon 15, and the 2nd V groove 
axicon 16 for the location, the configuration, and magnitude of the surface light source finally acquired in order 
of the change. 

[0103] In this way, according to an operation of the cone axicon 14, the 1st V groove axicon 15, the 2nd V 
groove axicon 1 6, and a zoom lens 7, it can continue broadly, and the location of each surface light source 
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which constitutes the secondary 4 pole-like light source can be moved, and the configuration and magnitude can 
be continued and changed to the predetermined range. However, in fact, the rate of a flow rate of each surface 
light source by the cone axicon 14, the 1st V groove axicon 15, or the 2nd V groove axicon 16 (namely, 
coordinate location of the surface light source of the migration origin to the coordinate location of the surface 
light source of a migration place) has the constraint on an optical design, and the successive range of each 
surface light source has a limit. 

[0104] So, with the 2nd operation gestalt, it has three kinds of diffracted-light study components from which a 
property differs as diffracted-light study component 1 1 a for 4 pole lighting. Drawing 16 is drawing explaining 
each surface light source formed through three kinds of diffracted-light study components for 4 pole lighting 
from which a property differs in the 2nd operation gestalt, and its successive range. Also in drawing 16 , its 
attention is paid to the one surface light source 46 in the surface light source of four circle configurations which 
constitute the secondary light source of the shape of smallest 4 poles formed by reference condition like 
drawing 15 . 

[0105] With the 2nd operation gestalt, the secondary light source of the shape of 4 poles from which the square 
which connects the central point of the four surface light sources, and is formed of the 1st diffracted-light study 
component for 4 pole lighting turns into a long and slender rectangle along the direction of X, i.e., the 
secondary light source of the shape of 4 poles as shown in the right-hand side of drawing 14 (a), is formed. One 
surface light source 46a of the surface light sources of four circle configurations which constitute the secondary 
light source of the shape of 4 poles formed through the 1st diffracted-light study component for 4 pole lighting 
moves within the limits of the shape of a rectangle shown by reference mark 47a according to an operation of 
the 1 st V groove axicon 1 5 and the 2nd V groove axicon 1 6. 

[0106] The secondary light source of the shape of 4 poles from which the square which connects the central 
point of the four surface light sources, and is formed of the 2nd diffracted-light study component for 4 pole 
lighting, on the other hand, turns into a long and slender rectangle along with a Z direction, i.e., the secondary 
light source of the shape of 4 poles as shown in the right-hand side of drawing 14 (b), is formed. One surface 
light source 46b of the surface light sources of four circle configurations which constitute the secondary light 
source of the shape of 4 poles formed through the 2nd diffracted-light study component for 4 pole lighting 
moves within the limits of the shape of a rectangle shown by reference mark 47b according to an operation of 
the 1 st V groove axicon 1 5 and the 2nd V groove axicon 1 6. 

[0107] Furthermore, the secondary light source of the shape of 4 poles from which the square which connects 
the central point of the four surface light sources, and is formed of the 3rd diffracted-light study component for 
4 pole lighting turns into a square, i.e., the secondary light source of the shape of 4 poles as shown in the right- 
hand side (or left-hand side of drawing 14 (a) - (c)) of drawing 14 R> 4 (c), is formed. One surface light source 
46c of the surface light sources of four circle configurations which constitute the secondary light source of the 
shape of 4 poles formed through the 3rd diffracted-light study component for 4 pole lighting moves within the 
limits of the shape of a rectangle shown by reference mark 47c according to an operation of the 1st V groove 
axicon 15 and the 2nd V groove axicon 16. 

[0108] in this way , even if it be the case where the rate of a flow rate of each surface light source by the 1 st V 
groove axicon 15 or the 2nd V groove axicon 16 ( as a result , the successive range ) be restrict to some extent 
from a viewpoint of an optical design , with the 2nd operation gestalt , the location of each surface light source 
can be move free in the field of the shape of a circular ring centering on an optical axis AX by using together 
three kinds of diffracted light study components for 4 pole lighting from which a property differ . In addition, 
although illustration was omitted in drawing 16 R> 6, in the field of the shape of a circular ring centering on an 
optical axis AX, the location, the configuration, and magnitude of each surface light source can also be suitably 
changed into a desired condition according to an operation of the cone axicon 14 and a zoom lens 7. 
[0109] Moreover, in the 1st modification of the 2nd operation gestalt, it has four kinds of diffracted-light study 
components from which a property differs as diffracted-light study component 1 la for 4 pole lighting. Drawing 
17 and drawing 18 are drawings which explain the migration and deformation to each surface light source list 
formed through four kinds of diffracted-light study components for 4 pole lighting from which a property 
differs in the 1 st modification of the 2nd operation gestalt. Also in drawing 1 7 and drawing 1 8 , its attention is 
paid to the one surface light source 48 in the surface light source of four circle configurations which constitute 
the secondary light source of the shape of smallest 4 poles formed by reference condition like drawing 15 and 
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drawing 16 . 

[01 10] In the 1st modification of the 2nd operation gestalt, as shown in drawing 1 7 and drawing 1 8 It is divided 
into four sectorial regions hy three segments by which the 4 semicircle field specified by the circle centering on 
an optical axis AX, the segment parallel to the X-axis, and the segment parallel to the Z-axis passes along an 
optical axis AX. It is set up so that an each surface light sources [ of the circle configuration formed, 
respectively of four kinds of diffracted-light study components for 4 pole lighting / 48a-48d ] core may be 
located in each sectorial region. That is, it is set up so that surface light source 48a may be formed of the 1st 
diffracted-light study component, surface light source 48b may be formed of the 2nd diffracted-light study 
component, surface light source 48c may be formed of the 3rd diffracted-light study component and 48d of 
surface light sources may be formed of the 4th diffracted-light study component. 

[01 1 1] hereafter, since explanation is easy, a 4 semicircle field carries out a division-into-equal-parts rate to four 
sectorial regions ~ having ~ each surface light source 48 - it shall be arranged along the hoop direction of the 
circle centering on an optical axis AX so that a-48d may touch mutually In this case, if spacing of the cone 
axicon 14 is made to expand from zero to a predetermined value, as shown in drawing 1 7 , the location which 
moves to the method of outside along the direction of a path of the circle [ center position / that ] centering on 
an optical axis AX, and is shown by the reference agreements 49a-49d, respectively while each surface light 
sources 48a-48d change to elliptical [ which that configuration expanded from the circle configuration ] will be 
arrived at. 

[0112] Moreover, while expanding each surface light sources 48a-48d, with the circle configuration maintained 
as shown in drawing 1 8 if the focal distance of a zoom lens 7 is made to expand from the minimum value to a 
predetermined value, the center position moves to the method of outside along the direction of a path of the 
circle centering on an optical axis AX, and arrives at the location shown by the reference agreements 50a-50d, 
respectively. In this way, in the 1 st modification of the 2nd operation gestalt, the location, the configuration, 
and magnitude of each surface light source can be changed free in the field of the shape of a circular ring 
centering on an optical axis AX by using together four kinds of diffracted-light study components for 4 pole 
lighting from which a property differs. 

[0113] in addition ~ drawing 1 7 and drawing 1 8 — each surface light source 48 — although it arranges so that a- 
48d may touch mutually - each surface light source 48 — it can also arrange so that a-48d may separate spacing 
mutually. In any case, in the field of the shape of a circular ring centering on an optical axis AX, it can change 
into the condition of a request of the location, the configuration, and magnitude of each surface light source 
suitably according to an operation of the cone axicon 14, the 1st V groove axicon 15, the 2nd V groove axicon 
16, and a zoom lens 7. 

[01 14] Furthermore, in the 2nd modification of the 2nd operation gestalt, it has two kinds of diffracted-light 
study components from which a property differs as diffracted-light study component 1 la for 4 pole lighting. 
Drawing 19 is drawing which explains the migration and deformation to each surface light source list formed 
through two kinds of diffracted-light study components for 4 pole lighting from which a property differs in the 
2nd modification of the 2nd operation gestalt. Also in drawing 19 , its attention is paid to the one surface light 
source 5 1 in the surface light source of four circle configurations which constitute the secondary light source of 
the shape of smallest 4 poles formed by reference condition like drawing 15 - drawing 18 . 
[01 15] In the 2nd modification of the 2nd operation gestalt, the secondary light source of the shape of 4 poles 
from which the square which connects the central point of the four surface light sources, and is formed of one 
diffracted-light study component for 4 pole lighting turns into a long and slender rectangle along the direction 
of X is formed. One surface light source 51a of the surface light sources of four circle configurations which 
constitute the secondary light source of the shape of 4 poles formed through one diffracted-light study 
component for 4 pole lighting (it corresponds to 46a of drawing 1 6 ) moves within the limits of the shape of a 
rectangle shown by reference mark 52a according to an operation of the 1st V groove axicon 15 and the 2nd V 
groove axicon 16. 

[01 16] Moreover, the secondary light source of the shape of 4 poles from which the square which connects the 
central point of the four surface light sources, and is formed of the diffracted-light study component for 4 pole 
lighting of another side turns into a long and slender rectangle along with a Z direction is formed. One surface 
light source 51b of the surface light sources of four circle configurations which constitute the secondary light 
source of the shape of 4 poles formed through the diffracted-light study component for 4 pole lighting of 
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another side (it corresponds to 46b of drawing 16 ) moves within the limits of the shape of a rectangle shown by 
reference mark 52b according to an operation of the 1st V groove axicon 1 5 and the 2nd V groove axicon 16. 
[01 17] Furthermore, surface light source 51c is formed in an in-between location with the first stage- surface 
light sources 51a and 51b of the concomitant use with one diffracted-light study component for 4 pole lighting, 
and the 2nd V groove axicon 1 6, or concomitant use with the diffracted-light study component for 4 pole 
lighting of another side, and the 1st V groove axicon 15. In this case, while expanding surface light source 51c 
by making the variable power function of a zoom lens 7 act to surface light source 51c, with that circle 
configuration maintained, that center position moves to the method of outside along the direction of a path of 
the circle centering on an optical axis AX, and arrives at the location shown by 5 Id of reference agreements. 
[01 18] Or although illustration was omitted, while surface light source 51c changes to elliptical [ which the 
circle configuration expanded ] by making the cone axicon 14 act to surface light source 51c, the center position 
moves to the method of outside along the direction of a path of the circle centering on an optical axis AX. In 
this way, in the 2nd modification of the 2nd operation gestalt, the location of each surface light source can be 
moved free in the field of the shape of a circular ring centering on an optical axis AX by using together two 
kinds of diffracted-light study components for 4 pole lighting from which a property differs. Moreover, 
generally the location, the configuration, and magnitude of each surface light source can be suitably changed 
into a desired condition in the field of the shape of a circular ring centering on an optical axis AX according to 
an operation of the cone axicon 14, the 1st V groove axicon 1 5, the 2nd V groove axicon 16, and a zoom lens 7. 

[0119] Next, the zona-orbicularis lighting obtained by replacing with diffracted-light study component 1 la for 4 
pole lighting, and setting up diffracted-light study component 1 lb for zona-orbicularis lighting all over an 
illumination-light way is explained briefly. In this case, mostly, after [ which carried out incidence to diffracted- 
light study component 1 lb ] the parallel flux of light forms optical zona-orbicularis-like intensity distribution in 
the pupil surface of an afocal lens 12, it turns into the parallel flux of light mostly, and is injected from an afocal 
lens 12. The flux of light through an afocal lens 12 forms the radiation field of the shape of zona orbicularis 
centering on an optical axis AX in the plane of incidence of micro fly eye 8a through a zoom lens 7. 
Consequently, the secondary light source which has the almost same optical intensity distribution as the 
radiation field formed of the incoming beams, i.e., the secondary light source of the shape of zona orbicularis 
centering on an optical axis AX, is formed in a backside [ micro fly eye 8a ] focal plane. 

[0120] Drawing 20 is drawing explaining an operation of the cone axicon to the secondary light source formed 
in the zona-orbicularis lighting of the 2nd operation gestalt. With the zona-orbicularis lighting of the 2nd 
operation gestalt, it changes to secondary light source 60b of the shape of zona orbicularis to which the outer 
diameter and bore were expanded [ both ], without the width of face (1/2 of the difference of an outer diameter 
and a bore: the drawing Nakaya mark showing) changing, when smallest zona-orbicularis-like secondary light 
source 60a formed by reference condition makes spacing of the cone axicon 14 expand from zero to a 
predetermined value. If it puts in another way, as for the secondary zona-orbicularis-like light source, the zona- 
orbicularis ratio and magnitude (outer diameter) will change [ both ] with operations of the cone axicon 14, 
without the width of face changing. 

[0121] Drawing 2 1 is drawing explaining an operation of the zoom lens to the secondary light source formed in 
the zona-orbicularis lighting of the 2nd operation gestalt. With the zona-orbicularis lighting of the 2nd operation 
gestalt, secondary light source 60a of the shape of zona orbicularis formed by reference condition changes to 
secondary light source 60c of the shape of zona orbicularis to which the whole configuration was expanded in 
similarity by making the focal distance of a zoom lens 7 expand from the minimum value to a predetermined 
value. If it puts in another way, as for the secondary zona-orbicularis-like light source, the width of face and 
magnitude (outer diameter) will change [ both ] with operations of a zoom lens 7, without the zona-orbicularis 
ratio changing. 

[0122] Drawing 22 is drawing explaining an operation of the 1st V groove axicon to the secondary light source 
formed in the zona-orbicularis lighting of the 2nd operation gestalt and the 2nd V groove axicon. Although 
whenever [ in alignment with the Z direction of the incoming beams to the predetermined side 1 3 / incident 
angle ] does not change with change of spacing of the 1st V groove axicon 15 as mentioned above, whenever 
[ incident angle / which met in the direction of X of the incoming beams to the predetermined side 13 ] changes. 
Consequently, as shown in drawing 22 (a), although each four surface light sources 61-64 of a four semicircle 
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arc which constitute zona-orbicularis-like secondary light source 60a do not move to a Z direction, they move in 
the direction of X. Namely, if spacing of the 1st V groove axicon 15 is expanded to a predetermined value from 
zero, the surface light sources 61 and 63 will move in the direction of -X, and will move the surface light 
sources 62 and 64 in the direction of +X. 

[0123] On the other hand, although whenever [ incident angle / which met in the direction of X of the incoming 
beams to the predetermined side 1 3 ] does not change with change of spacing of the 2nd V groove axicon 16, 
whenever [ in alignment with the Z direction of the incoming beams to the predetermined side 13 / incident 
angle ] changes. Consequently, as shown in drawing 22 (b), although each surface light sources 61-64 do not 
move in the direction of X, they move to a Z direction. That is, if spacing of the 2nd V groove axicon 16 is 
expanded to a predetermined value from zero, the surface light sources 61 and 62 will move to + Z direction, 
and will move the surface light sources 63 and 64 to - Z direction. 

[0124] Furthermore, change of both spacing of the 1st V groove axicon 15 and spacing of the 2nd V groove 
axicon 16 changes whenever [ in alignment with whenever / incident angle / which met in the direction of X of 
the incoming beams to the predetermined side 13 / and, a Z direction / incident angle / both ]. Consequently, as 
shown in drawing 22 (c), each surface light sources 61-64 move in a Z direction and the direction of X. Namely, 
if spacing of the 1st V groove axicon 15 and spacing of the 2nd V groove axicon 16 are expanded to a 
predetermined value from zero, the surface light source 61 will move in + Z direction and the direction of -X, 
and the surface light source 62 moves in + Z direction and the direction of +X, the surface light source 63 will 
move in - Z direction and the direction of -X, and it will move the surface light source 64 in - Z direction and 
the direction of +X. In this way, the secondary light source of the shape of 4 poles which consists of the surface 
light source of the four shape of independent radii can be formed. 

[0125] As mentioned above, although the operation of the cone axicon 14 in the zona-orbicularis lighting of the 
2nd operation gestalt, the 1st V groove axicon 15, the 2nd V groove axicon 16, and a zoom lens 7 was 
explained according to the individual, the zona-orbicularis lighting of various gestalten is possible by the 
interaction of these optical members. If a zoom lens 7 is made to act in the condition which shows in drawing 
22 (c), the surface light source 62 will move along the direction of a path of the circle centering on an optical 
axis AX, and, specifically, it will change to surface light source 62a from which the whole configuration 
changed in similarity, for example. On the other hand, if the cone axicon 1 4 is made to act in the condition 
which shows in drawing 22 (c), the surface light source 64 moves along the direction of a path of the circle 
centering on an optical axis AX, and the dimension of the direction of a path will change to surface light source 
64a from which only the dimension of the hoop direction changed, for example, without changing. 
[0126] However, the modification range of the zona-orbicularis ratio by the cone axicon 14 has a limit by 
constraint on an optical design in fact. So, with the 2nd operation gestalt, it has two kinds of diffracted-light 
study components from which a property differs as diffracted-light study component 1 lb for zona-orbicularis 
lighting. That is, with the 2nd operation gestalt, the secondary light source of the shape of zona orbicularis 
which has the configuration where it was suitable for changing a zona-orbicularis ratio in 0.5-0.68 with one 
diffracted-light study component for zona-orbicularis lighting is formed. Moreover, the secondary light source 
of the shape of zona orbicularis which has the configuration where it was suitable for changing a zona- 
orbicularis ratio in 0.68-0.8 with the diffracted-light study component for zona-orbicularis lighting of another 
side is formed. Consequently, concomitant use of two kinds of diffracted-light study components for zona- 
orbicularis lighting enables it to change a zona-orbicularis ratio in 0.5-0.8. 

[0127] By the way, when drawing 23 (a) is referred to, it turns out that the curvature of a circle (a drawing 
destructive line shows) and the curvature of the outside radii of the surface light source of each semicircle arc 
which are circumscribed to the secondary light source of the shape of 2 poles acquired on the right-hand side of 
drawing 2222 (a) or (b) are not in agreement. So, in the 3rd modification of the 2nd operation gestalt, in order to 
make in agreement the curvature of a circle and the curvature of the outside radii of each surface light source of 
a semicircle arc which are circumscribed to the secondary light source of the shape of 2 poles acquired 
according to an operation of the 1st V groove axicon 15 or the 2nd V groove axicon 16, the 3rd diffracted-light 
study component for zona-orbicularis lighting is attached. The 3rd diffracted-light study component for zona- 
orbicularis lighting forms the slightly flat ellipse annular secondary light source along with not the secondary 
light source but the direction of X or Z direction of the shape of perfect zona orbicularis which is specified by 
two circles centering on an optical axis AX, as shown in drawing 23 (b). 
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[0128] Furthermore, the ellipse annular secondary light source formed of the 3rd diffracted-light study 
component for zona-orbicularis lighting is constituted from the surface light sources 65 a and 65b of the shape of 
radii of a pair by the detail, and the curvature of the outside radii of each surface light sources 65a and 65b is set 
to it so that it may be in agreement with the curvature of the circle circumscribed to the secondary light source 
of the shape of 2 poles acquired according to an operation of the 1st V groove axicon 15 or the 2nd V groove 
axicon 1 6. Therefore, in the 3rd modification of the 2nd operation gestalt, the curvature of the circle 
circumscribed to the secondary light source of the shape of these 2 poles and the curvature of the outside radii 
of surface light source each the radii-like each surface light sources 65a and 65b are in agreement in the 
secondary light source of the shape of 2 poles acquired according to an operation of the 1 st V groove axicon 1 5 
or the 2nd V groove axicon 1 6. 

[0129] Furthermore, the usual circular lighting obtained by replacing with diffracted-light study component 11a 
for 4 pole lighting or diffracted-light study component 1 lb for zona-orbicularis lighting, and setting up 
diffracted-light study component 1 lc for circular lighting all over an illumination-light way is explained briefly. 
In this case, mostly, after [ which carried out incidence to diffracted-light study component 1 lc ] the parallel 
flux of light forms the optical intensity distribution of a circle configuration in the pupil surface of an afocal 
lens 12, it turns into the parallel flux of light mostly, and is injected from an afocal lens 12. 
[0130] The flux of light through an afocal lens 12 forms the radiation field of the circle configuration centering 
on an optical axis AX in the plane of incidence of micro fly eye 8a through a zoom lens 7. Consequently, the 
secondary light source which has the almost same optical intensity distribution as the radiation field formed of 
the incoming beams, i.e., the secondary light source of the circle configuration centering on an optical axis AX, 
is formed in a backside [ micro fly eye 8a ] focal plane (namely, pupil of an illumination-light study system). 
[0131] With the circular lighting of the 2nd operation gestalt, the smallest secondary light source of a circle 
configuration formed by reference condition changes to the secondary light source of the circle configuration to 
which the whole configuration was expanded in similarity by making the focal distance of a zoom lens 7 
expand from the minimum value to a predetermined value. If it puts in another way, with the circular lighting of 
the 2nd operation gestalt, the magnitude (outer diameter) of the secondary light source of a circle configuration 
can be changed by changing the focal distance of a zoom lens 7. 

[0132] Drawing 24 is drawing explaining an operation of the 1st V groove axicon to the secondary light source 
formed in the circular lighting of the 2nd operation gestalt and the 2nd V groove axicon. With the circular 
lighting of the 2nd operation gestalt, if spacing of the 1 st V groove axicon 1 5 is expanded to a predetermined 
value from zero, as shown in drawing 24 (a), among the surface light sources 66a-66d of the four shape of 4 
semicircles which constitutes the secondary light source of a circle configuration, the surface light sources 66a 
and 66c will move in the direction of -X, and the surface light sources 66b and 66d will move them in the 
direction of +X. 

[0133] On the other hand, if spacing of the 2nd V groove axicon 16 is expanded to a predetermined value from 
zero, as shown in drawing 24 (b), the surface light sources 66a and 66b will move to + Z direction, and will 
move the surface light sources 66c and 66d to - Z direction. Furthermore, if spacing of the 1 st V groove axicon 
15 and spacing of the 2nd V groove axicon 16 are expanded to a value predetermined [ both ] from zero, as 
shown in drawing 24 (c) Surface light source 66a moves in + Z direction and the direction of -X, surface light 
source 66b moves in + Z direction and the direction of +X, surface light source 66c moves in - Z direction and 
the direction of -X, and 66d of surface light sources moves in - Z direction and the direction of +X. In this way, 
the secondary light source of the shape of 4 poles which consists of the surface light source of the four shape of 
independent 4 semicircles can be formed. 

[0134] As mentioned above, although the operation of the 1st V groove axicon 15 in the circular lighting of the 
2nd operation gestalt, the 2nd V groove axicon 16, and a zoom lens 7 was explained according to the individual, 
the circular lighting of various gestalten is possible by the interaction of these optical members. However, the 
variable power range of the outer diameter by the zoom lens 7 has a limit by constraint on an optical design in 
fact. So, with the 2nd operation gestalt, it has two kinds of diffracted-light study components from which a 
property differs as diffracted-light study component lie for circular lighting. 

[0135] That is, with the 2nd operation gestalt, the secondary light source of the circle configuration which has 
the configuration of having been suitable for changing a sigma value at an in-between sigma value, i.e., the 
range to Inside sigma, is formed from a comparatively small sigma value, i.e., small mho, by one diffracted- 
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light study component for circular lighting. Moreover, the secondary light source of the circle configuration 
which has the configuration where it was suitable for changing a sigma value in the range from Inside sigma to 
a comparatively large sigma value, i.e., large mho, with the diffracted-light study component for circular 
lighting of another side is formed. Consequently, concomitant use of two kinds of diffracted-light study 
components for circular lighting enables it to change a sigma value in the range (for example, 
0. l<=sigma<=0.95) from small mho to large mho. 

[0136] Hereafter, switch actuation of the lighting conditions in the 2nd operation gestalt etc. is explained 
concretely. First, the information about various kinds of masks which should carry out sequential exposure 
according to step-and-repeat method or step - and - scanning method etc. is inputted into a control system 21 
through the input means 20, such as a keyboard. The control system 21 has memorized information, such as 
optimal line breadth (resolution) about various kinds of masks, and the depth of focus, in the internal memory 
section, answers an input from the input means 20, and supplies the suitable control signal for drive systems 24, 
26-28. 

[0137] namely, the basis of the optimal resolution and the depth of focus — 4 - when illuminating very much, a 
drive system 26 positions diffracted-light study component 1 1 a for 4 pole lighting all over an illumination-light 
way based on the command from a control system 21. And in order to acquire the secondary light source of the 
shape of 4 poles which has a desired gestalt, drive systems 28a-28c set up spacing of axicons 14-16 based on 
the command from a control system 21, and a drive system 24 sets up the focal distance of a zoom lens 7 based 
on the command from a control system 2 1 . Moreover, a drive system 27 drives the adjustable aperture 
diaphragm of projection optics PL based on the command from a control system 21 . 
[0138] Furthermore, the gestalt of the secondary light source of the shape of 4 poles formed in a backside 
[ micro fly eye 8a ] focal plane can be suitably changed if needed by changing spacing of axicons 14-16 by 
drive systems 28a-28c, or changing the focal distance of a zoom lens 7 by the drive system 24. In this way, the 
magnitude (outer diameter) of the secondary whole 4 pole-like light source and a configuration (zona- 
orbicularis ratio), the location of each surface light source, a configuration, magnitude, etc. can be changed 
suitably, and various 4 pole lighting can be performed. 

[0139] Moreover, when carrying out zona-orbicularis lighting under the optimal resolution and the depth of 
focus, a drive system 26 positions diffracted-light study component 1 lb for zona-orbicularis lighting all over an 
illumination-light way based on the command from a control system 21 . And in order to acquire the secondary 
light source of the shape of zona orbicularis which has a desired gestalt, or in order to acquire the secondary 
light source of the shape of 4 poles derivatively acquired from the secondary zona-orbicularis-like light source, 
or the secondary 2 pole-like light source, drive systems 28a-28c set up spacing of axicons 14-16 based on the 
command from a control system 21 , and a drive system 24 sets up the focal distance of a zoom lens 7 based on 
the command from a control system 21. Moreover, a drive system 27 drives the adjustable aperture diaphragm 
of projection optics PL based on the command from a control system 21 . 

[0140] Furthermore, the gestalt of the gestalt of the secondary light source of the shape of zona orbicularis 
formed in a backside [ micro fly eye 8a ] focal plane, the secondary light source of the shape of 4 poles acquired 
derivatively, or the secondary 2 pole-like light source can be suitably changed if needed by changing spacing of 
axicons 14-16 by drive systems 28a-28c, or changing the focal distance of a zoom lens 7 by the drive system 
24. In this way, the magnitude (outer diameter) of the secondary whole zona-orbicularis-like light source and a 
configuration (zona-orbicularis ratio), the location of each surface light source acquired derivatively, a 
configuration, magnitude, etc. can be changed suitably, and various zona-orbicularis lighting can be performed. 
[0141] Furthermore, when carrying out the circular lighting usual by the basis of the optimal resolution and the 
depth of focus, a drive system 26 positions diffracted-light study component 1 1 c for circular lighting all over an 
illumination- light way based on the command from a control system 21 . And in order to acquire the secondary 
light source of the circle configuration which has a desired gestalt, or in order to acquire the secondary light 
source of the shape of 4 poles derivatively acquired from the secondary light source of a circle configuration, or 
the secondary 2 pole-like light source, drive systems 28a-28c set up spacing of axicons 14-16 based on the 
command from a control system 21, and a drive system 24 sets up the focal distance of a zoom lens 7 based on 
the command from a control system 21. Moreover, a drive system 27 drives the adjustable aperture diaphragm 
of projection optics PL based on the command from a control system 21. 

[0142] Furthermore, the gestalt of the gestalt of the secondary light source of the circle configuration formed in 
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a backside [ micro fly eye 8a ] focal plane, the secondary light source of the shape of 4 poles acquired 
derivatively, or the secondary 2 pole-like light source can be suitably changed if needed by changing spacing of 
axicons 14-16 by drive systems 28a-28c, or changing the focal distance of a zoom lens 7 by the drive system 
24. In this way, the magnitude (as a result, sigma value) of the whole secondary light source of a circle 
configuration, the location of each surface light source acquired derivatively, a configuration, magnitude, etc. 
can be changed suitably, and various circular lighting can be performed. 

[0143] In addition, with the 2nd operation gestalt, although the cone axicon 14, the 1st V groove axicon 15, and 
the 2nd V groove axicon 16 are arranged sequentially from a light source side, this location sequence can also 
be changed suitably. Moreover, although the 1st prism member which has a concave refracting interface, and 
the 2nd prism which has a convex refracting interface are arranged sequentially from a light source side in each 
axicons 14-16, this location sequence can also be made reverse. 

[0144] Moreover, although each axicons 14-16 are constituted from the prism member of a pair by the 2nd 
operation gestalt, respectively Without being limited to this unify 2nd prism member 14b of the cone axicon 14, 
and 1 st prism member 1 5a of the 1 st V groove axicon 1 5, for example, or 2nd prism member 1 5b of the 1 st V 
groove axicon 15 and 1st prism member 16a of the 2nd V groove axicon 16 can also be unified. In this case, 
spacing of each axicons 14-16 can be independently changed, respectively by moving at least three members in 
accordance with an optical axis AX among 2nd prism member 16b of 1st prism member 14a of the cone axicon 
1 4, two unified prism, and the 2nd V groove axicon 16. 

[0145] Drawing 25 is drawing showing roughly the configuration of the aligner equipped with the illumination- 
light study equipment concerning the 3rd operation gestalt of this invention. Drawing 26 is the perspective view 
showing roughly the configuration of the V groove axicon of the pair arranged in the optical path of an afocal 
lens in the 3rd operation gestalt. The 3rd operation gestalt has a configuration similar to the 2nd operation 
gestalt. However, with the 3rd operation gestalt, the point that only the V groove axicon of a pair is arranged is 
fundamentally different from the 2nd operation gestalt with the 2nd operation gestalt to the cone axicon and the 
V groove axicon of a pair being arranged in the optical path of an afocal lens 12. Hereafter, the 3rd operation 
gestalt is explained paying attention to difference with the 2nd operation gestalt. 

[0146] With 4 pole lighting of the 3rd operation gestalt, since the cone axicon is not arranged, the circle 
configuration of each surface light source which constitutes the secondary 4 pole-like light source cannot be 
changed to elliptical. However, while using alternatively two or more diffracted-light study component 1 la for 
4 pole lighting, in the field of the shape of a circular ring centering on an optical axis AX, the location of each 
surface light source can be suitably changed by using an operation of the 1st V groove axicon 15 and the 2nd V 
groove axicon 1 6. Moreover, in the field of the shape of a circular ring centering on an optical axis AX, the 
location and magnitude of each surface light source can be suitably changed by using a variable power' 
operation of a zoom lens 7 auxiliary. 

[0147] On the other hand, with the zona-orbicularis lighting of the 3rd operation gestalt, since the cone axicon 
is not arranged, the zona-orbicularis ratio of the secondary zona-orbicularis-like light source cannot be changed 
continuously, However, while using alternatively two or more diffracted-light study component 1 lb for zona- 
orbicularis lighting By using an operation of the 1st V groove axicon 15, the 2nd V groove axicon 16, and a 
zoom lens 7 The location, the configuration, and magnitude of each surface light source which constitutes the 
secondary light source of the shape of 2 poles derivatively acquired from the secondary light source of the shape 
of the overall magnitude and the overall configuration (zona-orbicularis ratio) of the secondary zona- 
orbicularis-like light source, or zona orbicularis or the secondary 4 pole-like light source can be changed 
suitably. 

[0148] By the way, with circular lighting, an operation of a cone axicon is not used positively. Therefore, also 
in the circular lighting of the 3rd operation gestalt, the location, the configuration, and magnitude of each 
surface light source which constitutes the secondary light source of the shape of 2 poles derivatively acquired 
from the secondary light source of the overall magnitude of the secondary light source of a circle configuration 
or a circle configuration or the secondary 4 pole-like light source can be suitably changed like the case of the 
2nd operation gestalt. 

[0149] Drawing 27 is drawing showing roughly the configuration of the aligner equipped with the illumination- 
light study equipment concerning the 4th operation gestalt of this invention. Drawing 28 is the perspective view 
showing roughly the configuration of the cone axicon arranged in the optical path of an afocal lens in the 4th 
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operation gestalt, and the 1st V groove axicon. The 4th operation gestalt has a configuration similar to the 2nd 
operation gestalt. However, with the 4th operation gestalt, the point that only the cone axicon and the 1 st V 
groove axicon are arranged is fundamentally different from the 2nd operation gestalt with the 2nd operation 
gestalt to the cone axicon and the V groove axicon of a pair being arranged in the optical path of an afocal lens 
12. Hereafter, the 4th operation gestalt is explained paying attention to difference with the 2nd operation gestalt. 
In addition, in drawing 27 and drawing 28 , although the 1st V groove axicon 15 is shown as one V groove 
axicon, one V groove axicon may be the 2nd V groove axicon 16. 

[0150] With 4 pole lighting of the 4th operation gestalt, since only one V groove axicon (15 or 16) is arranged, 
it cannot change only the location two-dimensional, with the configuration and magnitude of each surface light 
source of a circle configuration maintained which constitute the secondary 4 pole-like light source. However, 
while using alternatively two or more diffracted-light study component 1 la for 4 pole lighting, in the field of 
the shape of a circular ring centering on an optical axis AX, the location, the configuration, and magnitude of 
each surface light source can be suitably changed by using the cone axicon 14, one V groove axicon (15 or 16), 
and an operation of a zoom lens 7. 

[0151] On the other hand, with the zona-orbicularis lighting of the 4th operation gestalt, since only one V 
groove axicon (15 or 16) is arranged, the secondary 4 pole-like light source cannot be derivatively acquired 
from the secondary zona-orbicularis-like light source. However, while using alternatively two or more 
diffracted-light study component lib for zona-orbicularis lighting By using the cone axicon 14, one V groove 
axicon (15 or 16), and an operation of a zoom lens 7 The location, the configuration, and magnitude of each 
surface light source which constitutes the secondary light source of the shape of 2 poles derivatively acquired 
from the secondary light source of the shape of the overall magnitude and the overall configuration (zona- 
orbicularis ratio) of the secondary zona-orbicularis-like light source, or zona orbicularis can be changed 
suitably. 

[0152] Furthermore, with the circular lighting of the 4th operation gestalt, since only one V groove axicon (15 
or 1 6) is arranged, the secondary 4 pole-like light source cannot be derivatively acquired from the secondary 
light source of a circle configuration. However, while using alternatively two or more diffracted-light study 
component 1 lc for circular lighting By using the cone axicon 14, one V groove axicon (15 or 16), and an 
operation of a zoom lens 7 The location, the configuration, and magnitude of each surface light source which 
constitutes the secondary light source of the shape of 2 poles derivatively acquired from the secondary light 
source of the overall magnitude of the secondary light source of a circle configuration or a circle configuration 
can be changed suitably. 

[0153] Drawing 29 is drawing showing roughly the configuration of the aligner equipped with the illumination- 
light study equipment concerning the 5th operation gestalt of this invention. The 5th operation gestalt has a 
configuration similar to the 2nd operation gestalt. However, with the 5th operation gestalt, it replaces with the 
optical integrator (micro fly eye 8a) of a wavefront-splitting mold, and the point of using the optical integrator 
(rod mold integrator 70) of an internal reflection mold is fundamentally different from the 2nd operation gestalt. 
Hereafter, the 5th operation gestalt is explained paying attention to difference with the 2nd operation gestalt. 
[0154] With the 5th operation gestalt, the zoom lens 71, the 2nd diffracted-light study component (or micro fly 
eye) 72, and the input lens 73 are arranged sequentially from a light source side corresponding to having 
replaced with micro fly eye 8a, and arranging the rod mold integrator 70 in the optical path between the 
diffracted-light study component 1 1 and the rod mold integrator 70. Moreover, the mask blind 1 7 as a lighting 
field diaphragm is arranged near the injection side of the rod mold integrator 70. 

[0155] Here, the zoom lens 71 is arranged so that the before side focal location of an after that side focal 
location may correspond with the location of the 2nd diffracted-light study component 72 mostly almost in 
accordance with the location of the diffracted-light study component 1 1 . In addition, change of the focal 
distance of a zoom lens 71 is performed by the drive system 29 which operates based on the command from a 
control system 21 . Moreover, the input lens 73 is arranged so that the before side focal location of an after that 
side focal location may correspond with the location of the plane of incidence of the rod mold integrator 70 
mostly almost in accordance with the location of the 2nd diffracted-light study component 72. 
[0156] The rod mold integrator 70 is the glass rod of the internal reflection mold which consists of a glass 
ingredient like quartz glass or fluorite, and forms the light source image of the number according to the number 
of internal reflection along a field parallel to rod plane of incidence through a condensing point using total 
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reflection, the interface, i.e., the inside, of the interior and the exterior. Here, although most light source images 
formed are virtual images, only a central (condensing point) light source image turns into a real image. That is, 
the flux of light which carried out incidence to the rod mold integrator 70 is divided in the include-angle 
direction by internal reflection, and the secondary light source which consists of many light source images 
along a field parallel to the plane of incidence through a condensing point is formed. 

[0157] Therefore, with 4 pole lighting (zona-orbicularis lighting or circular lighting) of the 5th operation gestalt, 
the flux of light which passed diffracted-light study component 1 la (1 lb or 1 lc) alternatively installed in the 
illumination-light way forms a 4 pole-like (shape of zona orbicularis, circle configuration) radiation field on the 
2nd diffracted-light study component 72 through a zoom lens 71 . The flux of light which passed the 2nd 
diffracted-light study component 72 condenses near the plane of incidence of the rod mold integrator 70 through 
the input lens 73. Drawing 30 is drawing explaining an operation of the 2nd diffracted-light study component in 
the 5th operation gestalt. 

[0158] As shown in drawing 30 (a), when the 2nd diffracted-light study component 72 is not arranged, the flux 
of light through a zoom lens 71 and the input lens 73 condenses to about one point on plane-of-incidence 70a of 
the rod mold integrator 70. The light source of a large number formed in the incidence side by the rod mold 
integrator 70 will become very in dissipation (the filling factor of each light source to the whole secondary light 
source becoming small), and it will become impossible consequently, to acquire the substantial surface light 
source. 

[0159] So, with the 5th operation gestalt, the 2nd diffracted-light study component 72 as a flux of light emission 
component is arranged near the before [ the input lens 73 ] side focal location. In this way, as shown in drawing 
30 R> 0 (b), the flux of light emitted through the 2nd diffracted-light study component 72 condenses with 
predetermined breadth through the input lens 73 in the plane-of-incidence 70a top of the rod mold integrator 70. 
Consequently, the light source of a large number formed in the incidence side by the rod mold integrator 70 
becomes very dense (the filling factor of each light source to the whole secondary light source becoming large), 
and the secondary light source as the substantial surface light source can be acquired. 

[0160] The flux of light from the secondary light source of the shape of 4 poles formed in the incidence side by 
the rod mold integrator 70 (the shape of zona orbicularis, circle configuration) illuminates the mask M with 
which the predetermined pattern was formed through the mask blind 17 and the image formation optical system 
18, after being superimposed in the injection side. In addition, with the 5th operation gestalt, the cone axicon 
14, the 1st V groove axicon 1 5, and the 2nd V groove axicon 1 6 are arranged sequentially from the light source 
side in the optical path between before [ a zoom lens 71 ] side lens group 71a, and backside lens group 71b. 
[0161] Therefore, while using alternatively two or more diffracted-light study component 1 la for 4 pole lighting 
like the 2nd operation gestalt also in 4 pole lighting of the 5th operation gestalt By using an operation of the 
cone axicon 14, the 1st V groove axicon 15, the 2nd V groove axicon 16, and a zoom lens 71 In the field of the 
shape of a circular ring centering on an optical axis AX, the location, the configuration, and magnitude of each 
surface light source which constitutes the secondary zona-orbicularis-like light source can be changed suitably. 
[0162] Moreover, while using alternatively two or more diffracted-light study component 1 lb for zona- 
orbicularis lighting like the 2nd operation gestalt also in the zona-orbicularis lighting of the 5th operation gestalt 
By using an operation of the cone axicon 14, the 1st V groove axicon 1 5, the 2nd V groove axicon 16, and a 
zoom lens 71 The location, the configuration, and magnitude of each surface light source which constitutes the 
secondary light source of the shape of 2 poles derivatively acquired from the secondary light source of the shape 
of the overall magnitude and the overall configuration (zona-orbicularis ratio) of the secondary zona- 
orbicularis-like light source, or zona orbicularis or the secondary 4 pole-like light source can be changed 
suitably. 

[0163] Furthermore, while using alternatively two or more diffracted-light study component 1 lc for circular 
lighting like the 2nd operation gestalt also in the circular lighting of the 5th operation gestalt By using an 
operation of the cone axicon 14, the 1st V groove axicon 15, the 2nd V groove axicon 16, and a zoom lens 71 
The location, the configuration, and magnitude of each surface light source which constitutes the secondary 
light source of the shape of 2 poles derivatively acquired from the secondary light source of the overall 
magnitude of the secondary light source of a circle configuration or a circle configuration or the secondary 4 
pole-like light source can be changed suitably. 

[0164] As mentioned above, also in the 2nd operation gestalt - 5th operation gestalt, the magnitude and the 
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configuration of the whole secondary light source change to the direction of X, or a Z direction by changing 
spacing of the V groove axicons 1 5 or 16. Consequently, the optimal lighting conditions can be set up in two 
directions in which it intersects perpendicularly on the mask M which can realize lighting conditions which are 
mutually different in two directions (the direction of X, and the direction of Y) in which it intersects 
perpendicularly on Mask M, as a result has directivity in a pattern. 

[01 65] In addition, especially the 3rd operation gestalt equipped only with the V groove axicons 1 5 and 16 of a 
pair as an adjustable means among the above-mentioned 2nd operation gestalt - the 5th operation gestalt is 
suitable for the lithography process of memory (DRAM etc.). Moreover, especially the 4th operation gestalt 
equipped only with the cone axicon 14 and one V groove axicon (15 or 16) as an adjustable means is suitable 
for the lithography process of logic devices (MPU etc.). Furthermore, the 2nd operation gestalt and the 5th 
operation gestalt which were equipped with the cone axicon 14 and the V groove axicons 15 and 16 of a pair as 
an adjustable means are suitable for the lithography process of the common micro device containing a 
semiconductor device. 

[01 66] By the way, although the above 5th operation gestalt (see drawing 29 ) explained the example which 
used as the internal reflection mold optical integrator (rod mold optical integrator) 70 the optical integrator 
arranged at the mask side of an axicon system (14, 15, 16) It cannot be overemphasized that the fly eye lens 8 as 
an optical integrator mentioned above and micro fly eye 8 a can be replaced with the internal reflection mold 
optical integrator (rod mold optical integrator) 70, either. 

[0167] Moreover, although the above 2nd operation gestalt, 3rd operation gestalt, and 5th operation gestalt (see 
drawing 10 , drawing 25 , and drawing 29 ) showed the example which made the direction of the V groove of 
the 1st V groove axicon 15 the Z direction (the direction of 0 degree), and made the direction of the V groove of 
the 2nd V groove axicon 16 the direction of X (the direction of 90 degree) This invention is not limited to this 
arrangement and made into the direction (the direction of 45 degree) which rotated the 45 degrees of the 
directions of the V groove of the 1st V groove axicon 1 5 clockwise centering on the optical axis. It can carry out 
in the direction (the direction of 135 degree) which rotated the 45 degrees of the directions of the V groove of 
the 2nd V groove axicon 16 clockwise centering on the optical axis. The shadow of the slot which carries out 
incidence to micro fly eye 8a serves as slant by this, and the effectiveness that illuminance unevenness can be 
reduced can be expected. Furthermore, it can change into arbitration according to the lighting conditions 
expected the angle (crossed axes angle) of the direction of the V groove of the 1st V groove axicon 15, and the 
direction of the V groove of the 2nd V groove axicon 1 6 to make. In order to change the crossed axes angle of 
the slot of two V groove axicons like the above, a control system 21 makes at least one side of drive-system 28b 
and drive-system 28c drive based on the input inputted through the input means 20, and should just rotate 
relatively the 1st V groove axicon 15 and the 2nd V groove axicon 16 centering on an optical axis. 
[0168] Furthermore, although the above 4th operation gestalt (see drawing 27 ) showed the example which 
made the direction of the V groove of the V groove axicon 15 the Z direction (the direction of 0 degree) This 
invention is not limited to this arrangement and can be carried out in the direction (the direction of 45 degree) 
which rotated the 45 degrees of the directions of the V groove of the V groove axicon 15 centering on the 
optical axis, the direction (the direction of 90 degree) rotated 90 degrees, the direction (the direction of 1 35 
degree) rotated 135 degrees. That is, it can change into arbitration according to the lighting conditions expected 
the direction of the V groove of the V groove axicon 15. In order to change the direction of the slot of a V 
groove axicon like the above, a control system 21 makes drive- system 28b drive based on the input inputted 
through the input means 20, and only a predetermined rotation should make an optical-axis core rotate [ control 
system ] the V groove axicon 15. 

[0169] Moreover, with each above operation gestalt, although it is desirable to set the adjustable range of a 
sigma value to 0.1 to 0.95 (0.1<=sigma<=0.95) by concomitant use with a diffracted-light study component 
(11a, 1 lb, 1 lc) and the zoom lens 7 (variable power optical system) for sigma value adjustable If constraint of 
the lens number of sheets which constitutes the zoom lens 7 (variable power optical system) for sigma value 
adjustable, the tooth space of that, etc. is canceled, the range of the sigma value of 0.1-0.95 which are demanded 
as equipment can be continuously made adjustable. 

[0170] Moreover, as for the zona-orbicularis flux of light formed in the pupil (pupil of projection optics) of an 
illumination-light study system, in the zona-orbicularis lighting in the above 1st operation gestalt - the 5th 
operation gestalt, it is desirable to make a zona-orbicularis ratio adjustable in the range of the sigma value of 
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0.4-0.95 (0.4<=sigma<=0.95). Furthermore, as for the multi -electrode-like flux of light formed in the pupil 
(pupil of projection optics) of an illumination-light study system, in multi-electrode lighting including the above 
2 pole lighting and 4 pole lighting in the 1st operation gestalt - 5th operation gestalt, it is desirable to make a 
location and magnitude adjustable in the range of the sigma value of 0.4-0.95 (0.4<=sigma<=0.95). 
[0171] Furthermore, in order to measure the aberration which remains in projection optics PL, or the aberration 
(wave aberration etc.) which change with time in the above 1st operation gestalt - the 5th operation gestalt, 
[ moreover, ] For example, the mask for aberration measurement (reticle for aberration measurement) currently 
indicated by U.S. Pat. No. 5,828,455, U.S. Pat. No. 5,978,085, etc. is laid in the mask stage MS which is not 
illustrated holding Mask (reticle) M. By carrying out suitable lighting to the mask for aberration measurement, 
it is possible to measure the aberration (wave aberration etc.) of projection optics PL with high precision. Here, 
as a result of having advanced research for the lighting conditions which can measure the aberration (wave 
aberration etc.) of projection optics PL with high precision from various include angles, it became clear that it is 
desirable to set up the sigma value of an illumination-light study system for any of the range of 
0.01<=sigma<=0.3 being. Furthermore, in order to measure the aberration (wave aberration etc.) of projection 
optics PL much more with high precision, it is much more desirable to set up the sigma value of an 
illumination-light study system for any of the range of 0.02<=sigma<=0.2 being. Thus, in order to set lighting 
conditions as the range of 0.01 <=sigma<=0.3, or the range of 0.02<=sigma<=0.2, the sigma value of an 
illumination-light study system What is necessary is just to set up the diffracted-light study component for 
measurement which sets up the minimum sigma value instead of the diffracted-light study component (11a, 
1 lb, 11c) which constitutes a part of lighting conditioning means (71 4a, 4b, 5, 7, 10, 1 la-1 lc, 12, 14-16, 71a) 
in each above operation gestalt. in addition, when aberration has occurred in the projection optics PL of the 
above 1 st operation gestalt - the 5th operation gestalt The measured aberration information is inputted into the 
input means 20. A control system 21 For example, a non-illustrated drive system is minded based on the 
aberration information inputted through the input means 20. By moving at least one optical elements (a lens, 
mirror, etc.) which constitute projection optics PL (it rotating to the circumference of an inclination and an 
optical axis to migration of the direction of an optical axis of projection optics PL, migration of the direction 
which intersects perpendicularly with an optical axis, and an optical axis) Aggravation of optical properties 
including the aberration of projection optics PL can be amended. 

[0172] moreover, when the equipment shown in the above 1st operation gestalt - the 5th operation gestalt is 
used as a scanning aligner An illumination-light study system on Mask M a slit-like (shape of rectangle which 
has direction of short hand, and longitudinal direction) lighting field (lighting field which has the direction of a 
short hand in the direction of space or scanning direction of drawing 1 , drawing 10 , drawing 25 R> 5, drawing 
27 , and drawing 29 ) The mask which formed the slit-like exposure field on Wafer W, and was held in the non- 
illustrated mask stage MS, By moving the wafer (substrate) held on the non-illustrated wafer stage (substrate 
stage) WS to the opposite sense along a scanning direction ( drawing 1 R> 1 , drawing 10 , drawing 25 , drawing 
27 , and the direction of space of drawing 29 ) The pattern image of Mask M is formed on Wafer W through 
projection optics PL. In this case, the non-illustrated mask stage MS and the non-illustrated wafer stage 
(substrate stage) WS are controlled by the control system 21 through the driving gear which makes each non- 
illustrated stage drive. 

[0173] In the equipment shown in each above operation gestalt, each cross-section configuration of the optical 
element (lens element) of a large number which constitute the fly eye lens (array-like optical element) 8 as an 
optical integrator, and micro fly eye (microarray-like optical element) 8a It is desirable to consider as similarity 
with the lighting field of the shape of a slit formed on Mask M (the shape of a rectangle which has the direction 
of a short hand and a longitudinal direction), and the exposure field of the shape of a slit formed on Wafer W 
(the shape of a rectangle which has the direction of a short hand and a longitudinal direction). 
[0174] Moreover, as shown in each above operation gestalt In the case of the scanning aligner which transposed 
the fly eye lens (array-like optical element) 8 as an optical integrator, and micro fly eye (microarray-like optical 
element) 8a to the internal reflection mold optical integrator (rod mold optical integrator) In and the case of the 
scanning aligner which used the optical integrator as the internal reflection mold optical integrator (rod mold 
optical integrator) like the 5th operation gestalt The cross-section configuration of an internal reflection mold 
optical integrator (rod mold optical integrator) It is desirable to consider as similarity with the lighting field of 
the shape of a slit formed on Mask M (the shape of a rectangle which has the direction of a short hand and a 
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longitudinal direction), and the exposure field of the shape of a slit formed on Wafer W (the shape of a 
rectangle which has the direction of a short hand and a longitudinal direction). 

[0175] In addition, maintaining an efficient large visual field, when the equipment shown in each above 
operation gestalt is used as a scanning aligner without causing enlargement and complication of projection 
optics PL In order to attain the scan exposure under a high throughput When setting to Ls short hand lay length 
in the lighting field (or exposure field of the shape of a slit formed on Wafer W) of the shape of a slit formed on 
Mask M and setting the die length of the longitudinal direction of the lighting field to LI, it is desirable to fill 
the relation of 0.05<Ls/Ll<0.7. In the scanning aligner shown in each above operation gestalt, it is referred to as 
Ls/Ll=l/3, for example. 

[01 76] In the aligner concerning each above-mentioned operation gestalt, a mask (reticle) can be illuminated 
with illumination-light study equipment (lighting process), and micro devices (a semiconductor device, an 
image sensor, a liquid crystal display component, thin film magnetic head, etc.) can be manufactured by what 
(exposure process) the pattern for an imprint formed in the mask using projection optics is exposed for to a 
photosensitive substrate. Hereafter, by forming a predetermined circuit pattern in the wafer as a photosensitive 
substrate etc. using the aligner of each above-mentioned operation gestalt explains with reference to the flow 
chart of drawing 8 per example of the technique at the time of obtaining the semiconductor device as a micro 
device. 

[0177] First, in step 301 of drawing 8 , a metal membrane is vapor-deposited on the wafer of one lot. In the 
following step 302, a photoresist is applied on the metal membrane on the wafer of the 1 lot. Then, in step 303, 
the sequential exposure imprint of the image of the pattern on a mask is carried out to each shot field on the 
wafer of the one lot through the projection optics using the aligner of each above-mentioned operation gestalt. 
Then, in step 304, after development of the photoresist on the wafer of the one lot is performed, in step 305, the 
circuit pattern corresponding to the pattern on a mask is formed in each shot field on each wafer by etching by 
using a resist pattern as a mask on the wafer of the one lot. Then, devices, such as a semiconductor device, are 
manufactured by performing formation of the circuit pattern of the upper layer etc. further. According to the 
above-mentioned semiconductor device manufacture approach, the semiconductor device which has a very 
detailed circuit pattern can be obtained with a sufficient throughput. 

[0178] Moreover, in the aligner of each above-mentioned operation gestalt, the liquid crystal display component 
as a micro device can also be obtained by forming predetermined patterns (a circuit pattern, electrode pattern, 
etc.) on a plate (glass substrate). Hereafter, with reference to the flow chart of drawing 9 , it explains per 
example of the technique at this time. In drawing 9 , the so-called optical lithography process which carries out 
imprint exposure of the pattern of a mask at photosensitive substrates (glass substrate with which the resist was 
applied) is performed at the pattern formation process 401 using the aligner of each above-mentioned operation 
gestalt. Of this optical lithography process, the predetermined pattern containing many electrodes etc. is formed 
on a photosensitive substrate. Then, by passing through each process, such as a development process, an etching 
process, and a reticle exfoliation process, a predetermined pattern is formed on a substrate and the exposed 
substrate shifts to the following color filter formation process 402. 

[0179] Next, in the color filter formation process 402, many groups of three dots corresponding to R (Red), G 
(Green), and B (Blue) are arranged in the shape of a matrix, or form the color filter which arranged the group of 
three filters, R, G, and B, of a stripe in the direction of two or more horizontal scanning line. And 403 is 
performed for a eel assembler after the color filter formation process 402. A eel assembler assembles a liquid 
crystal panel (liquid crystal cell) in 403 using the substrate which has the predetermined pattern obtained at the 
pattern formation process 401, the color filter obtained with the color filter formation process 402. In 403, a eel 
assembler pours in liquid crystal between the substrate which has the predetermined pattern obtained at the 
partem formation process 401, for example, and the color filter obtained with the color filter formation process 
402, and manufactures a liquid crystal panel (liquid crystal cell). 

[0180] Then, a module assembler attaches each part articles in which the display action of the assembled liquid 
crystal panel (liquid crystal cell) is made to perform, such as an electrical circuit and a back light, and makes it 
complete as a liquid crystal display component in 404. According to the manufacture approach of an above- 
mentioned liquid crystal display component, the liquid crystal display component which has a very detailed 
circuit pattern can be obtained with a sufficient throughput. 

[01 81] In addition, with each above-mentioned operation gestalt, although the secondary light source of the 
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shape of the shape of 4 poles or zona orbicularis is formed in instantiation in deformation lighting, the 

secondary light source of the shape of the so-called shape of two or more poles and a multi-electrode like the 

secondary light source of the shape of 8 poles which consists of the secondary light source of the shape of 2 

poles which consists of the two surface light sources which carried out eccentricity to the optical axis, and the 

eight surface light sources which carried out eccentricity to the optical axis can also be formed. 

[0182] Moreover, although each above-mentioned operation gestalt explained this invention taking the case of 

the projection aligner equipped with illumination-light study equipment, it is clear that this invention is 

applicable to the common illumination-light study equipment for illuminating irradiated planes other than a 

mask. 

[0183] 

[Effect of the Invention] As explained above, in order to change whenever [ incident angle / which met in the 
predetermined direction of the incoming beams to an optical integrator ], with the illumination- light study 
equipment of this invention, it has the aspect ratio modification component which changes the aspect ratio of 
incoming beams. Therefore, lighting conditions which are mutually different in two directions in which the 
magnitude of the whole secondary light source can be changed along the predetermined direction, as a result it 
intersects perpendicularly on an irradiated plane according to an operation of this aspect ratio modification 
component are realizable. 

[0184] Therefore, in the aligner incorporating the illumination-light study equipment of this invention, the 
optimal lighting conditions can be set up in two directions in which it intersects perpendicularly on the mask 
which has directivity in a pattern, and a good micro device can be manufactured under good lighting conditions. 
Furthermore, this invention can imprint the pattern of a mask correctly under suitable lighting conditions, can 
realize an aligner, the exposure approach, etc. of checking the optical-character ability of projection optics with 
high degree of accuracy on the occasion of imprinting the pattern of a mask correctly to coincidence, and can 
manufacture a still better micro device again. 
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2 

[ft*57] fi*517bM6©t,>-rft#-l5&ciBi&© 

£{ix.-c us c £ great £ -r 5 tizmim. 

[ 11*58 ] 1**57 fCi2i8©aE3tSIS«:«fc *3 hJsB-5' 
X 5- ©^' ir - > * WiBJS0fc14*«±«CB#T 4B3fcia 
£ . SulB^TtXIitCJ: <0 «3tS tifc«rBBfflBetta«*?a 
fll-T ^Jl^xa £ £^tf C £ £ f Z> ^ A V n 
^x©Mi**i4„ 
io [f»*59] mMW®te*MW?ZmWft¥?kZffiz. 

iJSB«RIB36^»«. ^HJ^m©Kf©I§BJ^©A# 
SiSctO'^© 5 *>©4>fr < £ fe-^*oJ^£-r SpJgf 

$#^»ia{4^S£. 

milB^$* £ SB£ LRimmm 1 ^[6] £ ^M-T £Sg 2 ^[S] 

20 S*2*tft*Si. 

HuI2RSB^7t©A * S * bHK £ -T ^ Slfifit^JR £ * *nr ^ 

[ft*5 1 o ] ffriBjRftft¥Kti. mmmm<Dfcvt 
immoycMmmc^b . gBffg©7^0^«:^$ 

r(,»*Ci*#*i-r4l»*9t9 KIB*g©.^BJ3fe^ 
[lf*51 1] iulB^t^^mt*. mTIBMBm© 

30 wm i hs^^sw £ st&simcm) htix m&vmft 
(dbv&w 2 <7>3esRj&«{csaft-r 2 ih]JJt7E^S(5M£ 

c ii*5 1 2 ] bu tum%&& b . iwa^ia*a £ bu 

ft^i^l— * y'^ ■< A > =r V \s - ^ 4<i A 

TC^C £^i!(£-r€>IS*59 7!)Sl l©(,^n^l 

[§t*513] ■7Xi'©^-5f->*®a6tta«{cS36 

40 -r^^Tfe^^cfc-^r, 

BUf B.B.PS IIH . HMlB ff8Bj7fe^©BJr-© WRR &$mm 

«K^ftr sti^fffflfl^i?i£ . buib 

KH8*?JR©316W£itSE-r*» 1 ^fS]K:?S^TB?IB^I6 

*m&xttm(£mmmwycz&&3v:2>m 1 ^fin 

£. B>ilB7feffi£iE^bjaoBUlBm \ Ufa 2 
^rsitcrs o TB?fB7fe# ; &^^■c>^tl5;^c fjiaBgBj^^^fir 

50 S-&4W2SEfib:gi*Sr«»C£%1$a£r-5B*7Er 



tit &m i 4 ] mmmwxmte* WinzMWftcDtt $ 

^ 1 3 KIBSSOgSft^iS;,, 
[»«^ 1 5 ] 7^^0/^->«ftlte3e 

i£X1I££^. 

ft^©^ £ as-r sis 1 73 ft ^ r stria^f 
r frfa^^^-c^K: BuieMTO5:^{4 £ -a- am 2 

MHJ3fe^?:/M<TH?iavx £JfSBJ|-f £ BgBEXfI£ . 
ilia £©^' £ - ><££H?fia.@ftteg«fc:&IJ-r 

mria^x^Ki^ mta-?* picft^&wmgifrzgm-? 

S(riE^MX?i«. ftiia^^Jfi©m 1 ffP.HBi&tt£f£5£ 

ks-j-*» 2 reeia £©*!>&< i^-^^jUR-r-ss 

m&m 1 amis, striafiSH^^^©®-e<DBgB^7K^ 

mmmm^m<D^emtm.ic-r zm 1 3sn6i«:»-5 r mria 
ftM*mA,vMfa<zmmwyt*:%£.{ZL2itzm 1 ^ax 

flusasr 2 ssiib . firaajtaw*^*©* w £ ia^-r s 

S<a3-tfS#lSaaxg£, 8WB#tt£S£UaoiiJia 
m 1 ;frSj£3£i!T£lfl273|S]K:?a-?T inTiS A,"? 
SmtcS5IBMW3fc ; &^{aS-a--5^2S!ffiXg£, buIBM 
HJ^©At 3«ro]^£-r.&^(SXg£ Sr^tfC £€r!f#l!c 

m>m 1 7 ] MMB§®n*:?:fiSBj-r zmw%&m*ffi 

■£*s£V%m<D*)%(D'pts;< £ £>— 75"£nJ^£T£pJ^ 

f«fB"5J^^g«, f«IBMH^*5:0fS©^Jt5rJ?-O^^ 
ttK^t-r i> mZtt^-T £*Mffiti>J£^« £ . i!5f Bis 
eB3fe#S©3lcf A £ iS35-r -5. s3 1 7? ft K ?9 -> T Pia^li * 
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4 

*rr * c £ 1 1 &vm%&&&. 

[ft#^18] BUfBnJ^gtt. BUfBBSH^CDA* £ 

t f s*fs*^»* w-r s c £ £ sis* 

SI 7 KIE*g©!PJB3fc#£SH. 
[ft*JI19] mr^oM^©tt. mifB^£ii:5^Ufi 
ohuIEU 1 73fS]£S^-rS^273l6]^?S-,rButB^fi^ 

ri»-5c£*!|#85[£-rsi**3Si 7Mi9ourn*i 

l^tClBig©B§HJ^i|g„ 

t^2 1 ] fiiIE»t^Jft#&tt. BUlBflSBJ^© 

i ©*se3Btttca»-rs» i msw&mtt. 
ctzmmtT&zmmz 0 ^iBSg©^^ 

20 

fEMHSHj^ft i ©H©3feBS*«:iEg? tiT B«IB*S.BSW«J 
{C.BSBJ-T £ ^ -f -f>7- U - * &ffiz_ 
■Clr>«C4*19«iTr4»*ll 77!i^2 1 OU-fn* 
1 ^tC!B4£©«3HJ3fe^g. 

huIB *©/>• ^ - HtilB^^»K(cft^-r 5g 
30 glli^t^. 

BUSB^XStt. BalEfiSB^^^coKfCD^B^^oA* 

3 *} J: £>*««© 5 % <D'pt£ < £ & -7^ £pj^ <t -j- ^ pj^ 

XSg£^K 

HiB^BCXgtt. WIBJtllM36*3fa©ieWtt:*«FOtt^ 

^t? c £ «4$st £ -r^mtfsm. 

m^m2 4 ] mrlBp^Xfi«. BfifBBSB^7£©^# $ 
3R«2 3CcS3tt©JS3lg*iS. 

[ IS*^ 2 5 ] fflE ^Jglgtt . bus B*$A iiSSSLE. 
r>mwm 1 73l^£^M-r^02 77f°)K:fSo'rBulB^I4?: 

sw,t^tfis<csirsEnaw*«:SEti <* asm 2 taii^ $ 
e. tc^tf c £ sr^ast trzzmm 2 3 s /c« 2 4 &cgB$s 

[I»*I12 6] B&iEflPJIXfitt. HfFlBBj^Xfi©Htr 
«c. aWBH89i3fc©^«*0f Sa©*«JKtt«:^i6-r S*3K 

tm&JLmzz (bic^tsc tzftWLttzmxm 2 3 n 

50 12 5©t>m*» 1 3RtcK*S©8S362fffi. 



0*rxg<t . mas i hjt^sm* txmsjn 

2 ©^ff^c^T S 2 UtfrXg <fc sat* c 
[It^2 8] BUSB^lpJXgtt. hJIBW^XII©® 

£l#3jclI2 37iM2 7 (DUfh* 1 ^{ClB*S©S31£75r 
ft. 

i!«!Ev* *©^*->«*H^BJS:M^«ffitcf8JlJ-rsi8: 
mrf2BSBJxiiti. StriB ?(c*t-rsis?B^M^it 
ftris^Mxfit*. h?I2bsb3^^©^ i ffirag&ttsrsasg 

f SIS 1 WOsJEMt . «rSEJHK*^*©» 2 JEB9I&fr« 

^ikoJ^XSi, WiaflSW3K©^:*3*oj^i-r4afgf 
B?IE»2 RjexSB. miiBM^^©^l4tit3£-r S 

huIev^ ^©^*->««rtuiBay6ttSffiKias*rs!S: 

HiflBJSSBXgtt . fTIBM?8*^©ai-C©fii^*^f M 
©tt*Jt*J*ott»tt«:SEftr*fW*^-r4tt«H: 
'KJSi. U8B«gK36*a5©36*<taSEr4Wl35rifiI 
tcSorH5IB^#^^-cm^BiriEflPJ7fe?:^(ii§-{* 
1 ^ftXfi £ . lfflgB#tt tlSStC Ri ffi IBM 1 # |S] 

££M-r -sis 2 ^ccs o THirta^**^-?** mc m 
bIiievx *©^*4f->^8iriBja5fctt*ffi«:gK-rsis 



(4) ^2002-2 3 1 6 1 9 

6 

SwfB^MXflW:, HuiEflPJ^^©H l MSJ^f*£iS:;E 
5Tf 2 1^11. *5 «fc O*BlriBB.gBJ^^0D^ 3 MBJ 
iiiR-TSiltRXg*^*. 

Biiiagri i9:5EX*f«:. B5IBflSBJ5fe^©K-C©B§H^^ 

witaMxs i . huibmhj^^ ©## t msz-r s m 1 
^ftttrS t r H^rlB7lcf4^^^r^f*fcHf)lBBs.BJ^;^ : ^{i 

10 H«IB*#<!ii£3iLfiOBtriBmi 
^ ££^-T 2 *l^{C©o TBuSBfttt&B^rfcfffr 
(CHUlE.^7ic ; &^(4$ti-S^2 ^(iXigi 
OE»2S«exgB. S9IBJWPI£*BrS©ie?&Jt*J#-3 
tt»ttK£ft*4ftffl£tt5-r5ttWtti*£Xg£. mi 

ffiiZm 3 iSIgii, H«iB^3l£^©)£f4 £ fi^T -5 
i ^^c»orMfB^IA^^^r^f ; WcH^(lBJ^sB§*?^ 
SgftS-e&Jfri^fiXfii. HUfB^WiEt^LxB.^BiriB 
US 1 7?rS) £ &M-?Z>m2 -fifalcm -> T BUlB7fcfif|£&A,T- 
20 ^f*tcmj|BlP^3fe^^e$-t*-z,^2^{4XfIi, bubBJS 

[ ta*a 3 2 ) mzmmmw iu©7x? srj®^ 

•TSfci*©ii3jc^9 7!iMl 2te«fcO'f»5j3Sl 77bM2 2 

©t»rn*> i stcffitscwiMifc^ttBi, 

s«IB * CD^^ ^ - >#!£!gyfcte3£«&c&82T* fc«>© 

[ii*S3 3 ] ff*^3 2 tcfa*8©s^g%«t»r 

b9IB vx i7 ©y < df - > * HulBS^ttSKtcgi^-r 
30 Xlli. 

mfiesg^x^cc j; d KTfesnfcfriBjs^ss^^gj-r 

4S*ia i *dtf C £ i -T -5 v -f i7 a X 
©^*ffi„ 

[ 3 4 ] |g^3S 1 3 71S 1 6 is <fc O'lf 2 3 
7!>M3 1 OI,ifn*> 1 ^{CiBt8©353fe^?£*ffll>-CttrfB 
vx#©^* - >£ BUlE.'ST^Sffitc^Tfe-r 5S£L1 
£. 

*^«XS£££trC v-(*nf^ -fx 

40 ©Sjg^ffi. 

tt*^{cfs:F?-r^,igiJXfi£ > 

B-rt BM?Jxg« . mriB&Kxg znif t i,<oicmux m 

50 ftSSMftSflgi, 



fil€:0. Ol^a^O. 3©©B«:ig:3c-r&if-giJ^#g£ 

[»«ffl3 6 } wKiMBi«*gsfT-r&©{ciRLT. 
SufEM^f ^©*§^:frft©fi3 l s . fflszmwffimom 

f^KDSSSrL 1 <t-rSi#. 0. 05<Ls/Ll 
<0. 7©IB«*»|fc-J-Ct44#a<tr*»*a3 5K: 
fE4S©B3fc:£ffi. 

HyfEMHJ^S«. fjlE v x i7 CD/ n- 4? - > £■ HfrlEJiSjfcte 
a^O. 9 5©ffiBK:fg^-f -Si^tc. HUlEiS15*^ 

©3t^#tt?rif ij-r & mat * mc . mb&&# <t l t © 

affi£0. OUoSO. 3©®HiC^-r-2>RSHg^ 
^cBft-rsigte. HfffE-^^^iHtria^fett^i^^ 
SIi?S©*a#*[^©S3 4L sib, BaiEM^^^CCJ: 

Omriav^ *«cj&a<3 tt*iraajtaw«J«©fi^friaj©fi 

3£L 1 0. 05<Ls/Ll<0. 7© 

MiWctC i*^S<t-r -5.^*^3 7 (clB4g©8S56 
flB. 

[000 1] 

*cf/^x*gv^77 ^-xs-ca?i§-rs/c»©s5 

[0002] 

[fi£*©&fi5] C©«©ft3Sfl<jftB3fe^g{c:tei>Tte. 

3iaS*>6©3fem«. v^A7A U>X©f^jBiJ^*M©i5 
<£CCl5g3ttfcHPi&9**>bT$ll|BS*lfc«. 

[0 00 3] 3>^?-U>XCcJ:»>B.#3*i3fc#S! 
f*. flf^© A 5? - > ASffM $ nfc i7 £figfifjtOS9! 
f€>. ■7Xi7©/-C5?->? r SML-/c^« > 



(5) #53 2002-231619 

8 

vx*A*->assaaBfc (igg) 3Wt vx 
[0004] 

>X©f£«J8l*flSte RJ|5tt©z:^3lHR*JBfi6 L. . ■£© A 

t s^t3€rii©3 1 - u>j/ ^ ff (afii=up 
io ^os/ts:i57ic^©ss. &zw*om=mwyt&?fk 
<dm mmnrm/wmfrmo a *tiHBD& > b s 

?Mim^sfc$g^-^ 4 ««© - jtotejstejg js o . &jg 
#^*©ft.£RS*wft£*iSLjb3 # 4K{Rf*iaa $ n 

[0005] ±a©«t5&se3Hs«T 
«. R»«©r^ai6iHH:a-3<ffla:©njBM?8©*»^ 
<f>. IS^t^4et£©-&3fc®tcg^<^jgj&Bj (fiw 
JBBB-*>4®Jfpj§) ©*§•£<£>. «BS| ; fffi-C*>.S>-7Xd7±© 
20 -*tcA«*-ri*m©KffiJBtt3&svx*±©ifi3SE-«-Sn 

Pfir (i, ^HBJ^ffiJ:©^^- 5 - 53 ^-CBSHJ^^Ig) £ 

vXi'±©ii:5^-rs-7 7 -^)-cgja^.B.pj^#?:HJI 

«. j§^fiP.H^ft : ©*>ir-7^^©^^->^iESitc 
^•f-SCii, ISJBfSc. -7^^©>'^iJ->*iE5iie;$5 

¥-*-*©ccisot. «*7t^©7t^ttfig*BtBs-c«i 

30 [0 00 6] *^W. ffi&©lSiICC&.frr&;*ftfcfc 
©f*^, ISa§»ffi±©it3^TSn^[fii'CS:i,>W:S>a:«, 

*±©it3?-r5-^i6j-cs®4Ks^#*a^-r-5c: <t 
©•c*5B^*|g*fflir»r. ^w&M^fr©fe<fc-cA 

^w^©i?s^ft*ffi«-rsc<t*gfl«j£-rs. 3 6 

fc. */c. *»|HB. 3iW«cB?8*fl:©fei-C-e^*© 

©^•£_>£jE^cf£?rr5©{ciigb-c, g:^^© 

[000 7] 

[isii^^-r a <*©#©] Htriaiss^gf^sfc* 

tc. *ISBJ©^l^Bj-r-«. 3Kffl^a*6©*lR«:«-5 
i->tSl ^^i®*Jgfi£-rsfcisb©^ lt7r ^jm 
>r^U-$t, mTia»l ^SBbfcjg*o6©*a{cS-3t» 
r J; «5 ^^©^ 2 £SBfc)fc«*itMS-i- a fc&©H 2t7r 
50 ^*JK>ryu-*i?:fe. liT8BB2^»%ffi«>6 
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team j jjfo-j ifu-$£ffii2m2*7'f a 

S&2 &&%M<D£fo(D±* £ ZtBMftlc^mTZtcVXD 

OA«*^©0f^*|S] -o AS#fta*SEft 3 # & 
fetcflriB A3*fcm©tSMSiit fcgJMT i> wm&&Ma& 4 

s. 

[0 00 8] $«i©»2BWCB > 
^iggKfcUT, l?iriB3£®^9::fr6©:7fc3l£3 , rS©»r 

mKse»-r*fc»©*iMSE8Btfy-±. Huiaft^gysi^- 

t mitt 7 7* -1 #;W >f — 4? i CDfigco^ggctafrcga 
[0 0 0 9 ] 1 2 ^Hj©jf$ o^^filtc 

<fcft«, wnasfltJtXKK-?^. ym&<p>btLx\Mm 

ff- 4 ij ;u > f y u - * -.© A*fefciS©J& 1 K jfl 
4. fiia^-7 , -r^*;H'>7 : -^u-^*fclimriami ^f- 

^^^-/^iz-i! -n© Amjtmvmzm 1 

[ 0 0 1 0 ] Sfc. *1 #69l©»* Ot»»««cJ:*iK. 

f?ria«siiib^ig^-?-« , mszm m?>\ft &c?& o r pgt^w® 

©Jiff® 1 7' 'j XA 4 . l y" >) X A©fu 

fam«Kfffi©H»fffiifgti wccffjfijs n/cA^a?®©® 

*r®£*rr£ifr2:7"';XA4*WO. sufaSfl 1 V XA 

fcj;D'*Htria^2 7 - 'jXA©-5-bii>^:< <tfct,j-rti*5— ^ 

fiuiaffi l 7 - y XA©mrfan3^Bf®ti. v^ttojBtfc&w 
•rsci^sf*oc>. 

[0011] ##feBjj©Sg3$gijB-CW:. milE^S/c«^ 

2 i&h© jBHB%¥£8 4 . fuia«jsi* ffijc iaa s nfc ■? 

3fe^ 4 *flg A r I » S C 4 its S^t^® <&H« 

f a. 

[0012] *mi<Dm4?m-cit. nssmvnxM. 

mc J: i] mi IB v * * ©, ■> £ - > * ioSSSyfett^feJiK: s 
%-t i>n%TM 4 , HJiBg^XfKc <fc 0 5 nfcfuia 

s as® xn 4 is c t t r 
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[0013] $SWOI5j^tB, &&flg§B!gj#£flgHJ3 
O'ffJtK© v *S©4>& < 4 h— M^itS oJ^S=fe 

BSiBoj^^gt*. BuiaMB^^^o^ifiiit^-r 
•5>m i ^r^^^rButaTfeW^^^^icmriaP.^Tt 
«ratt3*a»iS6<a*Bt4. Birfa#tt4iS£o.aoBii 

IBfSf 1 7ar°l 45SM-T £il2 #fite&oTBugB3fcftlr*SW, 
[0014] »5*?8©»*Ol»ffl«{cJ:ntf. buIBM 

o. m%M<Dftmmtem&ztitcmwftzffiizoi^ 
«^*<*jB«saft*a*«itT«,»s. c©is^. stria 

ic^}§-r 6 MS 1 laWf 364tgstt 4 . ssr i @Sr*^aBt 4 

sa&ojfigtctaw 6nr huibmbj^©^^^ 2 ©^^ 
«»c*ift-r -5>m 2 gitr 4 £*rr s c 4 tmt. o 
20 h. i/c. mFfBRP^^c^a, m^vm^mtrntmrn 

[0 0 i 5 ] #mMofg6mj}-ciz> 7x*©aj-> 
*^>0Tajiavxi'*MBj-r6fiiBjxfi4 > m%i^xi> 

©^ * - >ft«:BtrlB®3£ttS«frcSi5-r 2.JS:iJX^4 4 
ft*. ilfiBfiRWXStt. UEBIlW36^*©lfC©JSW* 

30 4. ffi&mmyt¥m(o%Mt\s.g.-rhmi ^[Sjtcfa-^-r 

wfIB^#*^r^f*tCBuiafl5Bj7t€:^{4S-y--S^ i ^ 

ttxg4. f/ie7ttt4ii:^ofl-PB?iB^i -fifat$m-t 
i>m 2 ^fatcfSoT OTfiaTtf^^^r^fCHiifaBiB^^ 

**te*ts«-rs. c ©*§■&. gjiaflgBjixstt, HtfiaM 

b^tIc© A # 3 £ "5J^ 4 T h ^glg?: S 6 K SO c 4 *5 

oo. 

[00 16]$^©I7^tB, v^^©^-^-> 

40 ; &^>0TB?iavxi7 5r.Bg B ^Ti.Ba | ^XS4, fTIBv^i' 
©>->• ^- >®^BuiaM7feSSS«:!ai5r-2>g:i5X?I4 £ 
S*. OTfBMB^Xgf*. B?iaMH^^©S«c*ji,irmi 

HufBTfeffi 4 sis ojao itriai^ i ^f&i 4 3£g-r ^ig 2 ^"t^ 
tc?& x m ib^w* R^■cs^^*^c HuiaMB^^^^a $ -e 
aeis 4 . B?iaBSBj*©A^ §^^i^4-rs^ 

[0 0 1 7 ] *|feBj§©^8^-c«. £©,-;£-> 
50 *iS3fef4SSfCK3l£-r-5S57l£^ffi{ctet,»-C. KB9i3tt^3R 
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^/t-LTBufB-? mm? Z>ffiWT.mt. miz-?^v 

^m<om i wm%&*wc£.-s-*>m 1 s^xigi . buibm 
Bj?fe^©m 2 JSB^#£t35Eir 4m 2 s^xfi i©/i> 
& < t i>-j;*mtRT zmiRj.mz-§&. mssm i mm 

tt t m.%. h flofOB 1 ^rS] £ S * 2 tc» 
r|JIB*«sa^«f*(cfflfia«898*tSEti3 * 4* 2 
^{£XfI££^^ B?fB^2^XSii > HtjIBHS.aj^ 
*©**»£ E3W43I 1 *fiKC»-3ri98E*tt*»l^t? 
fcHfcKUIBJIfHBifcSStfa 3 *4 #1 ^{iXg £ . f9ffi# 
Ifiifi^O R^mmm 1 ^rS) £ £2* 4 IS 2 tfffi'tefS -o 
r«JIH3e#ft»^*f|*«:ii98aMW*4ata[ S 2 
^{4X*i£. B!iBEMBfl:ft©:**££nJ^£*4£fSl?I 

[0018] #IPJ©lil9#PjiT«:. ffitfSTOftfcBgHfl 

r * wm*&m *. itim%&&m. k *$ <, » -c . tut em 

WBtt0 5W4 < £ oMi-T 5 nj^©* 

«*. WIB^nE^at*. atfKJC8913fcg9rg©t&3 : lte& 

S i * WJ" 4 C £ * W« i - J- 4 J«98*^« *««^- 
4. 

[0019] »9*ij|©»*0Uffi«K:J:ft«. buIEpJ 
«I8EJ18IB#©** S SiOXiT 4gMtofc^Jfi 
£W-T4„ Sfc. b?IB-5J^^I3«, mrffiTtfAiit^UE. 

ofuiE^ i yjfot&m-rzm2j3\fticiQ-D-x:m5iy(M& 

^■C*ff*{CBUBaJSBJ3fc*^{43 if 4JH2 ^{i3M3£W 

aa*r 4» i mwt^mt mmi msHtrnmha. 
&simcm-) h tixmrnmitcon^^m 2 <D%sm& 
tempi? zm 2 zm? 4 c t «s u 

i». BuiEss.Bj7fe^». ffriEDi^Simrfa^fls 

Bg^fti ©ISIO^SS+KliEgS n-CBiriBMSHJ^(*?rB) 

[0 0 2 0 ] *^CD^ri 0^Bjr«. *©;>■*_ 
>*®3l£ttStEecS51£-r4S*^rj£*c*jl»-c, JBWi3fc5* 
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9<D* 9 - >«SrBJK3B6ttSfliH:SU! 4&I;Xfi £ 

flriBBHi&raa:. mriEMBj^^©ttr©flSB^ 

3 fcitf^tR© 5 ■£©*}>&< tb-jj&Bl&t 
•Ti'smxm^^. mflBoJ^X^t*. frlEBgBJ3fe^Hff 
ffl©tt«tt tfcotMSttCCgJfc*- 4fMi* tf 4ffi? 
iboj^Xfi £ . m%mWft¥?k<D%M £ ISir 4^1^ 
(^K^orBulB^$4^^r^KHuiaBSBjpfe^^{4§ 

*4*iSEtfio:a£*d6c£*«Fa£-r4at**ffi4 
s«f4. 

[0 0 2 1 ] gg 1 OJ^ffltfiLUBiJcthtf, ftufE 
nMXfitt, tirSBfll^3K©A# £ £pJ^£ "T 4^{gX*I 
*§6tc^tf„ HJIBpJ^XSti. mflB7fe^£jg^ 

Lfiom/IB0 1 ^[S] i3^"T4^ 27^(6] tcrSo-CmTIB^ 

*S6tcstrc£3&Jif*n,». $e>tc. Bfrfa.BgH^xg 

«. BUlB^r^X^I©HtrtC. BUlBMBm©^?rBlTM©^ 

m^w«i^-r4^t^Egix!g*3 e>cc#tf c t*m 

t.l,lK C©Jt^-. S5IB3fe^^^Xfi«. ^liJfjS 
f^-T 4^ 1 ls]JfXfi£ . BiriE^ 1 HI^^gPW£^pJ 

micwtv %titcm2mttft¥&&*m^xffii2mwytco 
nwizm 2 (DytmmuimpL-r zm2 maxmt &gts 

C£*WSLU„ tit. SJIEISBJxiitt, BUIBpJ^XS 

[0 0 2 2 ] *Si©Il H6Bjf(j > -7XiXO^t>- 

3^/t-LTfitfiav;?. i7 ^Bjr 4BSH^xg£. huIBv^ 
^©^•^ - >#?£fty§g^t£S1StC&#;T4^X?I£ 
4^*. BtflBMBJXg«, B5IB-7^i'tc3t-r4MB^fr 
*S£ET4SEJgXg£S*. IJESEEXeB. fTSEM^ 

*^*©» 1 tm&G&xmrsm 1 s^x?i£ . mriB 
tm%&&<om 2 tim&fr&stm* z>n 2 eeexgi © 

ii>/S < i fc— ;#£S3WT4i!IRX?i'&^ > tutam 1 18 

J:b?r^O^ : KK:^T4f / Fffl?:ff#-r4^moJ^X 
fi£. BfllBflSBJ5t;©^#3 i &nj^£-r4S!fiSXig£*^ 

■r 4Bff^fS]«:?s-, r mmybm^mAsX-ttfoicm&Mm 

7fe ; &^fir5-a-4^<4X?i£. milB82Bj^©^g.§^pj^ 
£ r 4^<SX*I £4^tfC£4#©£-r4 B3e*ffi*« 
«T4„ 

[0 0 2 3 ] *^©^1 2|6BJ-c«. v^^©y^- 
> : &)S7lcttStg^7fe-r4B^ii^*Jl,ir i BSBJ^ 
1^4^ 0 r mif B * 4 £ . ffifffi-y x 

i7©^- ^ - >^4milBi^;ttSg«:g:i;-r 4 i£UXfl <t 

BoiaBgB^xgt*. mzmR%^m<omx<omm 

**Bf9[©tt«tfc*^oli»ttK:^»-r4f¥ffl*^r 
4l§^tb^J^X!i£ . fflf8EJSM*^©*tt£ia3i-}-4 
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[0 024] ^mM<Dm 1 d/©^*- 

& £ :f> U T bu12 %MHJ-T -5 JPEXg £ . fj la v * 
£ mMZ®c/tte.Mmt l c&&-$- * &Kxg £ 

yt^zkom i wm3kft*wtM-?*>m 1 g^n, mmm 

g© 5 %oy}>t£ < £ 4> 1 o£jiiR-r£iMlKXg£^<&. 
WE* 1 KJgXgH:. «TBB«iHB*S6jR©Br©J«?H** 

m^j§sxg£ . irgaflaiB*^a©3ttt4ias-*-a» 1 

^"fSjtcjQ -o TiiSiaSfclifcifc/^-efcffttfc ii*IB8S0J3te£^{i 

s-&s3n^<axg£. H?iE3^?i£ie^LM-?Bt(ieigi 

^I"l£SEM-rsm2*(fi]{c?S^rmriE3lc¥A*^t?*fa; 

Kwnaiww**SE{as-tt4gr2S£ffla:si*d*. ate 

iSSXgtt v ttl^illIJ&j&DJM&rar S* 1 

iajRiw3e*saa3-&s*2aaigt. mibbsb^©* 

[0 02 5] *»9i©» 1 4|£Bj-c«. huIEMMH^^ 
£ UT©v^ 47 %«S^-TSjti4)©^5 #gH^S/c«^9 ffe 

^mmm^^m. t. ktsb x * ©y < * - * 

^t?tt, mi 4^©s^g*^i,>rBuiav^47© 
'tf->*B0SBfflafettSfifcis*-rs«ji6ig£. buib 

ftIS £ £ Sir C £ £ T i, -? -< 47 □ fv-? ^ * 
8 jfeQg $ ! o Mm-m 1 3 »5i© Wfc^ffi* 

ffl^-CB-jiav^ ^©^"t*->*swB«*tt»«fcwtr 

£Ii:£Xg£, B9fE«*XgK:J:»)»363tifcWSaifflai6 
14St££^§*T£^$U:g££StfC ££^£-3-3-7 

[0 0 2 6 ] 2p:^Hj©^i 7^h^-c-« > 77^©;^- 
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s*fflir>rstie"7^i»©^*->«*HuiajS3i&ttssK: 
sie-i-sfWBiiit. tffi&ig%^©%5£«f££tf-fti 
rafHHig££$*. uMajtHHiiatt. fuiEiSiKxfi 
*^f-rs©{cKL/f mmg&tL-coiom&o . 4g 

!att8IXg£H?TTS©CC|£LTSP^;^£ UT©crffi 
£ 0 . OlSaSO. 3 ©«SHtcH3E-r itfaiBfefriBe 

SEXS^SSK:^. HUlEBSB^IfltJ^ S^iSj£^ 
^£*WT4J©gtt©fl8g3««*ii5ri2vx *±KJBJi£ 
r*Xg*S*. BWBflSW««©S**fiI©ft3 L s . 
B«l2.ffIBJ^©fi^^[fi]©S3 £ L 1 £ -f £ £ £ , 0. 
05<Ls/Ll<0. 7©|MSfctCiWJL, 

[0 02 7 ]$S»B©S18^T?B: 1 7X^©A$- 

f^MBJ-T-SBSBJ^^i, B?ia-7X4'©7^->^^ 

mifa^^4'©^-*->?rfulBS^S»c 

0. 9 5 ©©Btctssrr •&£*«:. mjlBSi;7fe^^©3t 
^#tt£ftSJT3ft#JJT£l£HC. Bgflfl^i Lr©afia 
£0. 0 1 gagO. 3©effl{CiS3£-rSflS^#i»S 

-r-SRgtc, BtfffBvx47£mflBJS7fettS«£^^S^K: 

ffiJ©S3 £ L s £ L- . mrie^B^^^jc J: »3 MfB 4> 

tc^3nsfrfBMBj^*s©g^i^j©s$*L 1 £-r 

S£#. 0. 05<Ls/Ll<0. 7 ©M^fffi/fr 
C£*iSf £ LIK 
[0028] 

[»M©3S»©?gfflt ] *»M©J*Sfl<Jtt3l»/BlBK:*a> 
r H. /c £ x.«IHST7t^^© <fc ^ ^Tt^^T-fcJ: 

«3 . jkm^®ip e.©^* 4 ®W^^©^K:^ 
■TS. C©4Stt^|ft^tt©jfcjRtt. mm<D%;¥mic£ 

J>7--P\s—ti'^A%1-?2>. -7 -< 47 p ^ 5 A 

X©J;-5/iS|2^-7"-7 i ^*;u-Y>T-fu-$?{£:j;0. ^ 

[0029]^BJt?«. -7 47 ^ -i 7 4 ^-(DAm 
50 3i£m©0f^|fi]«c?So/tAWftg^{fc3-a-Sfc»(C. 



15 

tt©Dfltt»fBCDJH«f ffi**r S» 1 7" >J X A £ . C ©|g 

1 7vxM,<ovmK<Dmmm<»miRWbwmte.Bis. 

SnfcV^K©CittBrffi©ja»fH*WJ--5JB2 Xy XA 
£*WT4. fbt. »l 7''JXAfcJ;yf27'';XA 

©s *<j>tt < t i> t, > -rti-fr-jjwymioQ -ammfc 

[0 0 3 0 ] Utt#r>X, mi ■fVX^VMVffltfmt 
&£. 4@t*c-^$g^t^©-^®©^ft:©A^?*JBFf^ 

feu. «^MS*ffi±©@33[-ra— ^isjfsiiCcgfts.Ba 

4ia:3rr £ c £ #-c £ . flpj^#© & £ t&# a 

[oo3i] ^mavm&Bmz. mtmmicm-rs^x 
mwsrz. hi«. **K©^fi jatejgsgfc^sM^ 

3^^*«*^3I^©«I5S*«II8W«:^J-H-C* 
S. Hicctei^r. «s*tta«r**r?*^©ffi«3SrRi 

tt^rfilfCYIft*, ■7*^iSF t 3k:te(,>-CSl©i|ftB5K:®ig 

&*rfincxtt*-eti-ehga3Eori,>4. ate. hit 

tt. flRM**««*i4«l8lW*tf9J:9«:K5estiTt» 

[ o o 3 2 ] a i ©^7t^s«, a&feje (HgHj^) 

J^tifcftoaiitt, fciM2 4 8nm (K r 
F ) ttcit 1 9 3 n m ( A r F ) ©^©364^^5 
x + ->vu— !f-3fc«*flIiLT«.»*. imi-fahZ-ftfa 

im-oxmm^titcmm'immt, xys^ic^-oxm 

&<mWcmjWk<DmW*&L, -*t©U>X2ateJ: 

K*jir»rji©®sf^j*jj:iyfiE©s*f^*-en-e'*iwr 
mt. m i ©isffiFtyc&i^Tfib^ft. sr^©t§j£K© 

[0 03 3] SJg3fe^6jfi£br©t-Ai*^y{>y- 

fiKCfl3fii;**ifc«. 4«R8WB©[§»r*S*JIH t (DO 
E) AlcjJMrZ. -«{C. 0*r3t^3R^-tt. 

fta«:@»fr-5fPfl3*^-rs. 4&raHJ3ffl©[|lSr*£3S 
T^KAtJl/fcT&ma. iiAXi^i ItfftgT 
1t^©4 0(D^tCfSoT[HlSf$n, 4o0?7tm^^fe 

£4@tK©:3fc3i£aS. C©<fc7fc:. (H]J/T5t^ J f L 4 

^Ml5^6.©56«*4ffit«©5e^(c^-rSft:«t)© 
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[0034] ate. EMbfcWR^W:. BWIi#BK:*H, 

-cftig&i&tciff&sft. ti^raw/B©!!*?-^^^ a 

^a^rRMPJffl©lel*T5t^^4 b i^Ofex-pJtgtc 
liJiS £ ft T te^MBJffl©0»ot:^^4 ateiO' 
ffl^RJB.BS^ffiCDiiSf^^jR^. 4 b ©ti^Ste J:t>7PWc 

-3l»rtt«»-TS. CCT. 4Sffp.BJffl©lHltfBfe^«^ 
4 tm&mWm<Dm9r%&%i?-4 a £ ffl^RJfJMB^fli© 
0»f^^4 b£©Pa©W0gi^.». §IJ®1^2 1^6 
10 ©Jg<£CCg-3t,»T8&ftrr 5Sfl 1 Ig86,^ 2 2 ted: 0 ?f toft 

[0 0 3 5] E^¥*^4*/ri,TJ&iJc3ft;fc4ffitt 
©7t3i«. 77 *-;0;l/X-AL>>X (^fg'J 
^) 5 KAMb, Kffi&C4o©*& (*t^©7tag) 
E£-T^„ C<D4rxo^Mi}^<Dmt. aaWr3B££a 

uyv-tTJettASi-fZ. ate. T7*-*;ux'-A 
U>X5«, |5]»Blc^-?-4£v^i7n7^^T-rB© 

AStffi£*3t^a<}Ka{f^sara^tci^Fb. jlot? 

BT<S**aSttWtc^b3 1*4 C £ **T* 6 J: 5 ecflUft 
$nrt^„ CCX\ 7V *-*;l/X-AU>X5©{§ 

mmtiz, mmm2 lfrhtDt^tc&^xwt-r&m 

2 IgSbJfi 2 3 ft J: 9 toft S„ 

[0036] 7^a77-(T-/BiiDAIfI 
CO*. *WAXK*fl/TBHE*f«!«:»ai>*fii*>63iai!*i 

KWJ3#ifc^»©iEAftJ&K©iE®#f***-J-4*/hU 
30 r-fte:. fc£;U£Wr^E;tf7X&tCx??->:?#ig;£ : 

tfitx-ca/hu^xwft^sE-rsciK^^rflifiSsn 

[0 03 7] CCT. 7-f}>a77^7-f«t^ 
8W>U>Xtt. 77-f7-fl/>X4W5§i/>Xx 
h j;o «>8fc/jve*5. sfc, -7^ , ^'^7'7-1'r^ , 
«. at,^P5$esn/tu>xxuy> ^^'E)^c•^>7'7-^ , 
7^v>xiBsarj 1 &m»'fofr\szsx&m,*tzmi& 

40 5fSt7-<7a77'f7'f(3:77-f7-n/>Xi|5)Dt 
ate. IlTtt, EIH©HJ|g{b©fctoK:, 
075-f7-f 6 4flJfi£-T-5»^U'>X©^[$r^ < fci3 

[003 8] L/ci^-j-C. v-f^a77^7-fB(CAS 
0/c7fe^W^-ife©®i;/hu>X«: <£ 0— ^tcB^JC^US 

ti. SSft/h u > x©^ffliM*H{c n^n 1 -o© 4 

^©TlcjlS^^^SnS,, C©J:^tC, ?OD77-f7 

-f6«. Tfeasi ^6©7t^tcS^ir^(D7feaa^6a 
50 T-^fiy-ii^mmLxm,, 
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[0 039] v-/^075-/7-f6 ©f&flMjSaoKlJBjft 
3iT,/c^CD*aS^i=>©^f3:. X-AU>X (^fgjfe 

LTO^^T-f U>X8=Srfi4fltycBpjl-r-5,, 
X-Al/>X7(i. MffiCfBH-CifeS^gt^a^^tc^ 

>X 8 ©^fflfeSSi *#3WJcKH£S:K:*SyL-c»,> 
-5. $>§3-&4. X-AU>X7tt. UZuv^Ay 
^6©fMtf«L'£E4:7 7-l'7^U>X8©A*fffi4£g| 10 
StftKC? - 'J x^©ga^«C^Tt» S„ 
[0 04 0] IfcA^T. W*n:7 5^7.f6©f£ffi!| 

X-AU>X7©&ffMfu£SK:. i>l>ttt7 5-{7^l/ 

4-30jm»*^ac44«ttOJH»4^fiW4. C<D4I 
t*©Mff ©*& 3 «\ X-AU>X7©^*BEg|{cft?? 
VCmt?Z>. X-AU>X7©^*|EBt©^{t 
tt, 3HJ8Pi£2 1 *>6©JI<&K:S-3t»-cttft-r.S3&3IE«j 
^2 4(cJ;i3?f*Dn^ <1 20 
[0 04 1] 75-f7-f U>X8«. jE©JSffi3j£:Wf 

8£1»iS;t ■2>#i'>Xxiy J <> rj. v^j^ctet^r 
■*-"<#«3l£««©JBK) 4tliH&J©&tt©»rlH4*T 
* > H©AS*ffliJ©M«A*fffllJ«:G®4ro)Wfcac®«{cJK 

fissn, wtiiffli©ffiBS*tmii«:eiffi*f6]W3fc^aDt«;«:jK 
i/fc^«^©u>xxu^> Kc^to — y^TcWtc^ 

§53 ft, t^A* Att lfc§U>Xii/^> h ©SfflMfl* 

[0 04 2] CUT. 02{C7jVr,J; i 5Cc > U-tT'i 
U > X 8 OttflMUISn tC « . 77-{7-ru>X8^©A 
St^UCK J:^TM3h5 JSIf £ mm 0 765SS^4 
Wtsr^ig, -r%*5%51£«iAXK:Sftor>pff*fl«jccig 
'C> L- 4 o©^^fl!jtcM56ii 3 1^3 4*6^5 4 StK 
©Zl^^*5Jf^§n^>„ C©J:^tc. 77-i7-/U> 
X8«, S|]^7 - f ^*;K>f J'U-^T^iv-r* 40 

o77-f7-f 6 ©Sfflij^tHtc^s ftfcm i &&&m 
*> ©Ttm^a-^t, > x «t o 2>®L<D%Mfr e> & -ssi 2 

[0043] U>X8©a§iJ^t&E«:^3 
n/c4^tt©-yyfe?SA^6©7fe^(i. ^{CISG-C4S 
^©TlagiiSR^W-rS^ni^O 4^-0r$(IK3tifc^. 
= 3 >7 r >l7--3t^9©^7fe^ffl4SW/c^. BFrS©/-; 
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^4ffJfi£T^„ CUT, 8Ufc**»PL©:3tettAX4 
(XY¥M) fttetel^T^i^WSr-^TC 

5C4K«fc»). ■^/NWOS&^Si^tCBvXi'M©^- 

[0 04 4] &*s. — JiSIftrW:, HWS^t-vt' • 

«tc»urv^4»^c*->s— rswtcB*r-s. e©» 

7X M±T©JHi|li«tf©?£KttiE2r JBCCifil »Jg0 
i£-C&D. 77-^7-f U>X8©§U>Xxi^ >h© 

sS7fe-CB. l>fct$>6x-f v y' ■ T> h" • ^ + + >733;k 

*§i*^Sb?#^*i€>^i/N©#S7^J|gK:>5fL.rv^d/ 

©MBJ$Si|!i©ff5ttB^24Si224©i:t*Vi:4^ttl : 3 
©*§ffj#-e&9. 75-f7-f U>X8 ©§ U>Xx b 
> h ©Bfi ffiJBtt icni t§iK& m&tK 4 S . 
[0 045] S2 4B^#M-rS4> 77-/7-^^X 
8 ©f£M8i.'&ffitC0j£ $ ft £ 4 ffitt© ~ yt^iStt . 4 o 

©3EAft^©S7ici®3 1-3 4*>e>«(i£snri,»a. 

CCt, &ffi7fci8!©cp'l>3 1 a-3 4att*#AX*6 
I^OSEgt/WgMrtfctK 4-5©W3 1 a-34a4 

77^T^U>X8{CJ:i3^R£3n-54®t*;©r 

[0 04 6] L?c*7t, M»IT*5v^^M±© 
fiES©— MiCcA9*rs*m©»fEJBttfe. X73fSifcJ:^ 
Z#fr{cWLT|5jD{igW^£WT64St*K&& 0 J£ 
KlT£4. -7X?M_k(D\M.&-lr2>—j}fa (X73fS]*Jj;L>* 

its, v^i7M±©ii:5S-r€.-73f6]ri:t,nc^nc-sM 

^fr^^-r^fcJbCC. 77 *-*JUX-AU>X5 
©TfeSS^tC. — ^©X'JXAl OafciO'l 0b*6!i 

[0 04 7]|3 3» > 77 *-*7;UX-AU>X©:7t&§ 

+5>3>J ^»4-^©7''JXA©ffi5; 
mBSWtc^-TEIt?*-S„ S lfci;i>*S3tcSTJ;5ic. 

4lfiIWB.o^WEffiijK:iat^©SSfM4[^Wfe® 1 7" 'J 
XA 1 0 a 4, ^ItffifflJtC^S^rlfiJWfiO^ffiijKfl 
tt©®firE4[fi]Wfc^2 7'>JXA 1 0 bi*^M§n 
TW. I17'yXA10a©B!lW110cB, X 
7^0C¥?T&2o©¥ffi^6fifJ?S;Sft. Z77^]«:fSoT 

[00481127-yXAlOb ©Ot^affPffi 1 0 d 
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«. mi 7WXA 1 0 aCXHtftSWffi 1 0 c illiKS 
gp>Jfifc&J:5K:. tfel"f* tfl 7" 'JXi 1 0 aCDBStt 
ffitirffi 1 0 c £*BtiffjfCJfJljK3ftTt>.5„ -f&to^. ® 
2 7" >J XA 1 0 b ©GDtfllSrB lOdlt XftfolCW-ft 
^2o©^M^6^fi£$iT.. Z^ftKfe^TV^ttclH 
tftRB^WlTS. tic. Sl7-yXAlOateJ;t>12 
1 ObOHi!>4< ^aSjfcffcAXCC&o 
T^JMfilfOf^tl. IHtftSSfffll 0 c £ert*JS$rB 

[0 04 9] ft*}. V7tT*^>3 > 1 OCDPaPSCD^fc. 10 

-rfcto^GntttBafH 1 o c tavusmm 1 o d <t©raps 

4lEMr^2 5tc«fcij?f*3ftS. $IJSP^2 1KB. 

^■r 7 • T> K • U f- l-^SCS/ctJX-r » 7 • T> 

*£K|I8T-&tff$fi& £'#*-*'- Kfc£©A;^IS2 0 

[0 05 0] C CT\ 1 X'j XA 1 0a©IHWl 
1 0 c £HI2X';XA 1 0 bcoafflBft-ffi 1 0 d £#2 
t>«:3£l,-rustfl8T« ! v^7+->3>io«?}f 20 
¥BIR£Lt;&#gU ^KE3n-5 4®tt©-^jgiK:R 

GflWSJifH 1 0 c £l& 2 7" i) XA 1 0 b ©£ttfl3#rffi 1 
0 d ££HtRg5-eS£. VjHT + ^W OBX^lSHC 

[0 0 5 1 ] UfctfoT, GfltfcJISrBl 0 c £i£btW3£T 
® 1 0 d iCDHPSCD^tK^^-C. •? 4 t> a 7 => AT A 

*s, i707^-YTW6— ©ASt^©Y^rtS]«:?a-7 30 

!S3 U~3 4a(J, X^tCB^gft 

>I0B, v-fi'ti7 7-f7'f6^©A*fS©Y^|Sl 
/cA§«tftft£^b3 A«*^©ffiHttb 

[0 05 2]14tt, V^7*->=i>©Pia|ig©^{b. 7 
■7* -;t7JUX-AU>X©{g^©^{b. *}<£t>'X-AU 

*m^#}K.mfflTi>m-v&>z>. ma (a) k^tj^ 40 

Vjf 7*:>=0 1 0<DT$mi1)m<Dt* . Tt£t>%m 

wmiftm 1 0 c tcMmtfxmi 0 d ±ww.wt%mox 

Wit. 4«^©-^®£#li£T5&B3fci85«X;£ 
fS]*iJ;0*Z^[S]K:M^T:[^D{4gM^C^§n-5>o -5- 
LT. V7^T*'>3> 1 0©Pi3iS£^£Bfr3£©:**3 
&c^{b 3 ■**■-!>£. 14 (b) KtkTJ:^. SS3t^» 

L, . &Wft m<o #'!>© X ?& fcHRI B^{ b L & I » 

# z ^rsj tc is tcm<m s . 

[0 05 3] Sfc. V?gT + ~>3> 1 0©faPiaiSS©tK 50 
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.flCCfct^-C. 77 * -77JUX-A U>X5©{g^©^{b 
3-t±&£. 04 (c) K^TJ:5K:. &B#Stt*©JB 
tfcte<fcj>'A- 1 3 *k^7L Z> c £ a < x^-[S]*j J: z ^fS] k: 
i°l Dffigf/d W&W> 0 . g-B7c®©P^PiBS£A^ fcBffi/jN 
TS. 3 6K. V^T+->n> 1 0©P^R|«s^©tfc^C 
fct^T. X-AU>X7©«u5SEg|©S{b3-y--2>£. m 
4(d) KnV3-J:5tc. 4ffiK©Z^OHHO*»3W*HH 

Sx. £££&<-& ©A" £3 *5J£A S ft B ffi/jNf S £ 

math, afc. U— tf- Ki^t 'J XAgptfl o 
afccfcJ/ 1 0 b©#{b£leliBTSfcai>tc. 77*-*^ 
X- A U > X 5 ©TcSS^tCfc^T 4 -rXDgtetmtfLZ ti 
SS5lc*>P>raPi*R|-C-C^';XAgiJ^l 0 afeJ:^' 1 
0 b ^riHg-T 4 C £ £ bl^ 0 
[0 054] £C3T. fiai/fci^K. IhIW*^*^ 
4B. JBI8*»«:»or»BiSa«:ltfiRSh. Rr>m^ 

IT4 b «T. lUSf 

[0 0 5 5 ] 4SJH9affl©l§Wf*^^ 4 {cftArte^ 
.5SK«©E5r51£^T4 a €:.lfSH^*SS*(Ci57E^ 4 1 . 

@Sf7fe^S^4 a *^LT*SiSSftfctt1*tt©#jKtt. 
77 *-^;UX-A U>X5CCAftfL. ttB(cj>^ 
©^ ( y > VVXDKW.) Z&f$.?Z>. C© •/ >;>'«©^ 
*^©7cB. affffiJKiS-jt77*-*AX-A 

u>x5^e-t ; ftU3n v v-f^a 6<omm 

[0 05 6] v-Y *D77-f7 6K«tt)M3ftfc» 
l*«06i«*>6fl!>36iR«. X-AU>X7^Ut77 
^r-n^VXSWAS^Btc, ^IjiAXttf'^iLfc^ 

^©Mif^fiS-r^o ^^-fr-ru^xs© 

{MmSBCtB. AS^BJCff5fi£ 3 tifcBKF £ mm Dt£ 

[00571B5B. vmr+^=3>©p B iPi©^b. T 

7* -^7^X-AU>X©fg*©^-fb. fccfcO'X-AU 

fc. v^t*^3> i o©p H ipi*5^©£^. -rato^aa 

Wa&fBl 0 c ££j#:J3#tB1 0 d£*S5C»CcSglyr 

|S]*>J;?>*Z^[6](cMUr(^D(4gM^cjfM3n2»„ -e 
OT. V?«7' + ~>3> 1 0©^Pi^A^^©A#3 
tc^{b 3 ttS£. S5 (b) «:in-TJ:5(C. ^t^©~ 
^3tjSB*©itI?:^x S C £ 4c < . *tWtt©n*36jR© 

±(*©A#3^z^KffiAu. z^ccawctins 
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[005 8) ifc, Vf»T+i-'=i> 1 0 ©RaPg#^©t# 
Midol^X, 7? *-t))\<X— AU->X5©<g*©^fb 
3 Mb (c) (c^-TJ:^^. %5l%1£<D--£3tm 

^©ifl^ASt £&< . ^CD^fS #1£* 
£fcW:|§/Jvr£. V^T + ^=i> 1 OOD^Pi*!! 

^©t^g^t^T. X-AL/>X7©MISi©^bS 
1±&4. 0 5 (d) K^-T^Kl. ^t^©~^2S© 

©— ■j0bm<D§%*s j: vtm&L i, ccffi^s fc«ffi/jN-r io 

[0 05 9] ^«,>T? . @»HfcWF-4 Sfc«4 a KftA 
XR»MHJffl©lHliff^S^4 b *JBW*»«f KBSE-T 

-?T, llJf^^T-4 b«:J;«3Jf^3nfcRJf^©^* 
li, tv *-#n/X-AU>X5 tcj: <3-e-©{g$&ctt;c 

20 

[0 0 6 0 ] CUT, v-^i»n77-r7-)'6©Mll 
7HQ omm&WlcWM 3 ft/cJH l 6©jfe 
AWBfCfc^r^fiA X£t£'l>4 OfcR0tR©MSJ*je 

j&ts. ^©*sm, 77-/7^i/>X8©»E^iic 

[0 0 6 1 ] C©*&£. Vj^T + ->3> 1 0©ftSR|£^ 

s/c vmr*~>=i> i o ©raRi*i^©^{c*jt,> 

T> 77 *-*JUX-AU>X5©{g*©^b$ti--5 
*>\ *SC>«X-AU>X7©^c6SEfit©^{k3ti-5 
4, ^^^©-^^©^^tBiKWtcffiA^ZctiiSI^ 

[0 06 2] «±©«t 5(t. 0 1 SatJKSSTtt, VjgT 

mt?*>„ ■?■©*&£. ■?xt7M±.<Dm.it?z>--jjfa (x 

[0 063] fcte. _ha©»WCB. 196 (a) fC^-T 
tf;©CfKSiMtt^2 7yXAitVi7+->3> 

i ostitis or u#>u&#£>, ctii^mm^H^ 
c<t&<. 06 (b) tc^Tct stt. v?«©[gti;ii so 
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ffRt^Il^ig^ffStUS. i6 (c) tC7jVT<fc5 
«t. V^t^©Dfl«KS*i<fcU : c!i^Kffi©Il*ifi<5l€:RfS 
WititfetiL?* Ctiffit U>. 
[0 06 4] S/c. ±iE©!ftWCtt. V?«T+i"=i>l 

0©F^Pi^'fb$i±SciK:«fc»3. —,!K%Ma>±tev>*. 
*3*X#filK:ttSSfbSl*ac4&< Z*fiJtC^tS-& 
-Cl»3„ Ufrbt£ftP>. mi (a) GCSTfi^K:, vj$t 
T*5/=i>l 0*3fc^AX*4''C»4L.t:iH]^pIfi6{c«tK 

-r^c4ocj:t3. zii>oiaa©*(*©>«:*$*Bfa©*ifli 
(fciitfXSfiitcir) fcSffcSttactfcr**. 
[0065] 0 7 (b) fCTjrT «fc 5 tt. fftlWfli 

^Sc^iS^-r S 2 iffl©V?8T^->a >*15gf C i 
fC«fc«9. -;JOtilI©^«:©7t#S*X*l6j*j c fcCJ t Z^'|nI 

tc-f-n-en!*S:ic^bs-ii-ac4fc-c , #s. c©t&£\ 

2ifi©Vj£T*^=i>£— fltMfC4>SL>tt^S[{C3tttA 
X*ef^4L-rillEnlt6{cateS-rac4tcJ:t). r^c* 

— *rfij«:^n-e t tittSE«:S{ts-i*4c4fcT*s. 

[0066 ] frfc, ±ifi©Sg 1 ggifiJtaBtcfcHTtt. # 
ifc^&^i lyTWHSBt^S^ 4. 4aisJ:0'4b 
fc4;U;£*--U y h^SC-C. cfe61/^i^Sa©X-5 -< 

fiSrr-5c4^-r#€>„ 

[0 06 7 ] */c. llO^l^Dglftt, v^i'a 
7 5 T -i 6 ^:^JjS-r-S>eS/hU > XcomX^iEAMBic 

S:Sort,»s. cftti. Rff5«©es/Mx>x-cw, fg?g 
mic&^g-mzt uxiEjKm}>£m%.Lxi>z>frt>x-i!r> 

fS/hu>X©^m*ciaK:|Jg^$tiSC4!li< < tct*. 

mmvt * ^timcom^ &jgtt*«t>4c4««T#s. 
[0 06 8] $ ±in©^ i wmimxu, m.n<o 

m.^mm^tbxM^yt^m^^m^x^^i)\ omc 
r. *#6?arfijffl'rsc4©-r#-S[s]ST*^-T-{cBiir 

-Sf**ffl^l^BJ«. *ffl#^5 , 8 5 0, 300 
[0 06 9] Sfc. ±jS©^ 1 HM.lKij^rtt, - 

xmmmtc-??.fM&ffiw?z>mi8.t Lrt,^*s, n> 

T'^lf-Tfe^ 9 i v ^ H M i ©Fsltc , WFWSe&i iK 0 

*M±(cjgfiR-rs!;u-3e**4*iBao-cfem». c 
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US* V X * M_L tCffJ^-r -5 C <t &C & £ „ 

[oo70] $ e.tc. _B£©ir i mMmmicis^x\t. 

t,c . 7raiilt4«*gtc £'©#)£«:,£ rj ^© 
^©^§i£ffJj&T£.'±>K:|IBl.T. 77-/7-fl/>Xi 

^a*. i o©gjgu>x (®d>u>x) ©gaa©A# 

■C^SCi, :fttt*[S]©H#&#SK:»< 
[OO7H01OB, ##^©|&2|65£^K#>2p-2> 

(v-Onu^Xrn') sa^eftu^ci, 
feet t/ 3 > T 1 ^ -y--^^ 9 <t v x ^ m <t ©rao^j&i 

ft*. HlO-Ctt. «SW*#««*i4flSM8?a*tf9J:9 

[0072] ^2sufe^gs-ctt, ^ i *ie.wwsn/c 

tf 5 7 - 3 t>T . 4 SJffiWfflCHSrJfcStJR* 11a 30 
fcAM-T*. 1 att, *§JEM*©Bfffl£W 

S^*Jf^-rS^*^-r5. 4giTSWfl!©llI#T7£^ 
*?1 latt, B§^3fcKtc*fL-C»Iftaa{c1«^3n. 

tt^BiBBfflossHe**^ i i b ^mmwmcDMifrjc 

[0 07 3] JM&ftJttt. HUBERT- 1 laW. t£«i 

a x tc^tf ummcomm k> k. Mffinmtt ^-u-^s 

£ - U h tt . $H£©^& S^Sfe© 4 SflSW/fJ© 
HJBISWF-l la. ^©3&£tK(fe©«fi?jffigjfli© 

mftft^m+i lb. 4s«tcmi4©aastB»©RjBjH 

B Jffl©[Hl^^-7- 1 1 c3&spq^(6j{c?&oTiftW6n 
ft A X tcWrHimm 1 KIHE *JffiKltfiE s <vc t » 5 „ 

[0074] Lfc^ot. z-i>v \-m&*mn.z : ez> 

CiCCfcO. £»©@*T3te3SJRT- 1 1 a-1 1 cA>6iM 

se£#-c£3. h»tg©[n^ (our so 
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&M$t3c¥M-J- llaillbill c £©R8©$J«3 & 

x.) «. fM©^2 i *»6©Jg^-cca-3c>rtb^-rsiisti 

^2 6tC<fc OfrfoftS. tctcb, if- Y-fr&MMfe 
3*i£t£&<, tctMSmftM^U F:£j£K:J:i3ll 
ST3fe^T-l 1 ai 1 1 bi 1 1 c <L©IH©W9Sl;i* 

[007 5] 3fe»«aaft^St Or©©*?****- 1 1 
a*/M^/cjfe^}*. 77* -#jH^>X ( 'J 
16) 12(CA!W-f£„ T7*-*jVU>X1 2tt. ■€■© 
IfHWlSftMifita i Wftf&t** 1 1 a ©tt» £ jWtt «— a 
bSo^©^ffliJ^.{4® i H* «ja-C5VJ-Bf3£ffi 1 3 © 

{£§ £ **«ti-38ri- £ «fc 5 tcsje 3 titer v^-ti^ 

CCT, BfrJcEl 3©{4S 

«. » i IMlKfei>t 7 ^ p 7 7 -f r y 6 rii 

[0 0 7 6 ] l/fc^-.T. 09r3fc:£*?-l 1 atCAWU 
fcS5S¥?f^B. T7*-*JUU>X1 2©ffiffi(C4 
ffiK©*5*tt»^*JBfiSl/fc». HgffiSift-oT 
r7*-MU>Xl 2#>6*fffi£ft-S. fcis. 77* 
-*;l,b>Xl 2©HuiIiJU>Xgf 1 2 a£fM?JU>X'§¥ 

i 2 b i©^©7fcs§*icta. «hij*>6»c, R$tr* 

->n> l 4. SlVi7+^3> 1 5. teJ:OB2Vii 
fcfetC. Cti6©r + ^>3>1 4-1 6©^ffl*SRffiU 

r. ^2^»5«i©»*s<j^)^fc < j:i>-f^^i^Hj-r 

[0 0 7 7] 77t-*AU>Xl 2*/M/fc3fe^» t 
afiI^ffl©X-AU>X (ggfig^S) 7*7>LT. 

4 ft )\/ 4 if \s — $ k. L"C© v-f $ xiy v 4~7 
-f8a«:A8tr&„ fete, fffflitt. feU3fe^PL© 
®©A#3 (B3) *RliL. ja«*¥tJKPL©»CC 

2iU SUtIc^P L©vx^ (U^^;U) MfM©lfl 
DMNAoil. vx* (U^^;l/) M*flIB^-r^^ 
«*^»©P8P»*NA i 4T5i*. a=NAi/N 
A o = R 2/R 1 i UTflSnS. fib. $fe^B§BJ© 
ti-^r. R2«fgg*5l&^PL©SfC^$nSte^K© 
ffSHJ7t^^fc«^«©7fc^©nS-C$>i3. NAiB 

miim * te tt^ffi«©*»«{cj^«-J- -5, R©A ^ 3 s 
fcKfiS-C&r). NA i BJHW^SOHJC^JSStiS 

ffiW3em©rtS*R i £-r-5>£#. R i/RotgiJ 
[0 078]&*5, Bf^ffil 3©(iSBX-AU>X7 
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<DMMMg&m.<DiB.mi,CffiS. 3h. 7^D77-{7^ 

8 a OAlfW^-A U>X7 ©?M'M.£<ig©iSG§CC 
ffiKS*iTl»a. X-AU>X7B, §r5E 

®1 3£v-f?D77^7-f8 a©A*tffi££f|SI6-nt 

y:r^&©Bg{&JcfEgU Olit«75 
>Xl 2©KE£v-i , i7n:7'7-Y7-<8a©A*fffi££ 

^W{c«ta3«a:«:iB{BL.rc>4. U^ot, mi^i 

?ayz>JTJ 8 a.<DAMW±t,a,Z> TV*-t> 
;l/U>X 1 2©Effi£|5]*i&c, fc^MSfcBiAXfC** L/ 10 
T L ft: 4 -ocoffgfj 2p 6 & & 4 @K©M8 ^BfSrf 
5. CCT, 4ffiK©HW*«JSJir4SJS»OJ&tt«S 
Ut^SST 1 1 a©«FttK:«c#-r-5.*5. CCt«4o© 
RJBtt©SSif *> <E> & 5 4 @tfc©Mf**iJfcfiS 3 ft £ © £ 

[0 07 9] 4/ a 7 7> W 8 a&ffil&TZ&dkJb 

u>xb. fM±{c*j^r^fi£-r^#p.»©M/e 

m tmmmBViOMWZJi-tZ. -vJfayUT 20 
•Y 8 a (C A&J L tcftmt&gi&dk'h U>X&cj: K) —ATt. 

H) (cBv-f ^n^-fr 8 a^oAliMictoT 
j&s $ ft sflgu £ is a in d *^s*m<&w-r s -yofe 

^&=b%7£fiAX&C#LT{l<&0ft:4^©R^© 

*^w&ffi3iaE*>6!tc« 4fig^©r^^aa*^fiS;s*x 

[0 08 0] v-f>075-/7^8a©f»|feA,I{cf 
fi£3n/c4€St«©-^3yM*>6©^«. 
3fe^9©*7tf^^SW/cft. 8§9ttaifi&lJ£Ur© 30 

k i 7©j©ett©pspas <3tjSiaaj) i^ofc** 
saimapji-rs. ■7^i'M©-'-t*->*®3aL^m 
->©^^^-rs«, 8a^**3fiPL©A«Mffitc«a 
is w 6 ft . c © a]$zm n&t n (ommwrnm 2 1 #> 6 © 
[0081] @i mzmmftmicto^xT? * - oo 

* ju u > x©fy M \s > xgf £ fgffiij u > xgf £ ©ra©3tK 

*tC@Eg§ftfc3o©T + ^n>^ ^ rr + 

->rj>j 4l»5) ©»fiR*«BIB<JK:^-r^«ia-C*S. 
^2^teff^.r'B, mi lKStcfc^K:, 7 7 ^--^U 
U>X 1 2 ©fuffliJU >Xgf 1 2 a £&[fflU>Xgf 1 2 b 
^©^©tIcSS^jk:, ^mja^jisk:. R$£7*:>=i>l 
4. f 1VI7^3>15, *5<J:t>'J[t2 vmr*is^ 

> 1 6*5|eg§nrc^ 0 

[0 08 2] R§f 7*:>n> 1 4 Si, ^aSffl!l*>?,)lIS{C. 
^PJ{C^PH5rrS]^B.o-7^ ^(S'JK:[aRilt^©S»fM?: so 
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WS^»fflKi!lRj|tt©JSfrBS*fflWfcm 2 X y XA 

SPMi 4 b £*>£fltj?X3ftT(,>.5. -e-ur. mi xy x 

ASPWl 4 a©IHRIttK©JSSffi£m2Xy XAgBtt 1 
4b©ORittt©ffl!fi L ®£tt, S^Kl^SpJ^jri^tc 

[008 3 ] ttc. fl7 , 'JXA«14aMO ; $2 

^y XAgBw 1 4 b © 5 %'pts. < t <b—ft(omt&ycm 
AXim^xi&mimcm&zti. mixyXAgpm 

4a©GaRii«;©S#Tffi£02 XyXAgptfl 4 b©fl 
R«l«©H*fffi£©MBI**pHEK«te83ftrt»*. RH 
t+^=i> i 4©iHH©£fbtt. ummz I frh<Di%% 
KM-1f\,*-cmt1rZWSmi2. 8 atCfcOmsftS. 
[00 8 4] CCf, mi XyXASBtfl 4 a©[H]Rli 
«®*rffi £ W 2 7' >J X ABMt 1 4 b ©CiRgSlflSjJTffi £ 

WTflSiLTSil, JfM$ft-5 4ffiK©-;>otag 

fcRa-r^sB*^. L»*»L%*i6. miX'jXA^ptt 

1 4 a ©DflRHWSiff ffi£ m 2 X y X ASCW UbOO 

R^iwajffE£^girig$-y-s£, mtr*^3>i4 

^ot, RilT + ^3>l 4©HPg©^tfC^o-r. 
m^ffil 3^©At**IR©«flft4S£{b-j-a. 

[0 08 5] a*. miv«r+->3>i sb. jewni 

«c¥-M*jSlWfi-P-7X ffflii{C|H«t , E.-5V^©Jl*TM 
^[^l^/c^ 1 X 'J XASBtf 1 5 a £ , ?X ^ ffliJfc^Pffi* 
|fiJWB.-3^MK:eit«;T?M-oV?:^©Jl#fffi*|aiWfcm 

2X';xAgp«i 5b4*>i5«JiRsnrc»a. mixy 

XASMtf l 5 a ©cat^aSfMB 2 -p©¥®*> 

ft. *©5S^BZ^rsjKf&-,-c@uf-ci,>s. m2X>;x 

Agp« 1 5 b ©OtttlfirffiB. m 1 X XAgltW 1 5 a 

©iHWiJfi : ffl£mHc^spjtg^j:'5K, &wrz&m 

1 XyXASM* 1 5 a©Da«®»fE4ffi»mcc»«$ft 

[0 0 8 6] m2XyXA8(J« 1 5 b©A#: 

JStirM^ 2-3>©^F®*>6lg^$ft, ^-©3£3HB Z;frrSj{t 
SoT5IO'ri^ 0 S/c. mi XyXAgp^l 5 a*i«fc 

urn 2 x y xaspm i 5 b © ^ < £ ^—-jsmtm 
AxioQ-ix&majmcmi$zti. m 1 x y XAgm 1 

5 a ©DgtW3#Tffi£ m 2 X "J X AStf** 1 5 b CD&WMtfr 
ffi£©raPIASDj^CC«^3ftri>5. $lV^7+->3 

>i 5©p a ^Pi©^b«. $)jaj^2 l^ecjg^Ks-Jt^ 

rtfi^-r-5IESi)^2 8 b0cJ;i3tftoftS o 
[008 7] S2Vi7+^^> l 6H, ftffi 

ffiiJcc^ffi^rsjwjaov^^fHijcciHKr-v?:^©®^®?: 
ifilWfcm 1 X y XAgp« 1 6 a £ . ^Mtc^FS^iS] 

vR-oftmmicaviv m.-z> v^t^©®Jrffi?rr^wfcm 2 

XyXA§p«i 6 b i*6M?tiTi^„ mixyx 
ASBWl 6 a©Bfli*ffl»fEB2o(D¥ffi*6«fl$Sft, 
*©^BX77r6itc?Sr>r5io'r(,^ 0 m2XyxAgp 
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#1 6 b <DOVimVrWte> mi 7" 'J X Agptt 1 6 a©EJ 

ft. %<D&mtxj3micfe-,xmvx\.>z. 

[008 8] Sfc. mi7VXJ*mtl 6a*}J:?yiJS2 
7 - >JXAg|5Ml 6 b©"5%4>&< it>-S*»*HAX{c 
S^r^aftnJtgtc^Sn. KT1 7"'JXAg|5Ml 6 a© 

wvtmffiffitm2 yjx&mtt i 6b©&tfc/g#r®£© 
©rapg©^fcii. *ij(ai^2 i*>e,©Ji^{cs-3i>T»f^ io 

[0 08 9] CCT, fcffirrSHWBWffiiiSiKJSSfffi 

i 5*jj:ii>-|^2 vS7+->3> i ea^f^ffiffiiL/r 

4MB U 3 ft & 4 ®tt© - &3teBMca H-TIB Wtt tt 

c>. L/3&>L**i6. m v sir i 5 «. tattta 

[0090JI12H. J^iy&£&©4&ffiragtCfel> 

ft z—xytmicstt r s r$it * = >©mg£ 

T+'>n> 1 4©Rgpi<S:^6§r^©<BS-Cfi£A3-frS 
C <!: Cc J: 9 . 4 «*©^iW*f&RST5 RflHK©»H 
7feiS4 0 a~4 0 d&ffiiiAXZtp&tLtcPiVWym 

6«Rasttccs:ffc-rs. t&*>%. ^{tB?r©Rff^©§ 3 o 

H^iS4 0 a~4 0 d©*4>.>££^{t&©fSR^tK©& 
®#iS4 1 a~4 1 d©*^i?:f5AS^«7t$SAX 

*a n , *^.©#s6gggf wRigT* s> n > 1 4 ©ran 

[ 0 0 9 1 ] $ ^{bH?©P3ff^©Sffi^4 0 a 
-4 0 d *:)l£ttAXa>6Jli&tfflfl[ (j£#AX*6Si 
:M;i2fi4 0 a~4 0~-©— *f©&igiai&T#g) <b> ^fb 
f£©«RBtK©&®;fti8i4 1 a~4 1 d«liAX*6 

7&®40a~40d ©iSSi. 3E{fc««D«R»tK©£ffi 40 
%M4 1 a~4 1 d ©#$|& AX L- ft: R©^^ 

®7KjS4 1 a — 4 1 d©7lcfAAX^*^C>«t U/cR©^^ 
|£Hc?&-o/tfi&©A#3W:. ^•fbmr©Rfl5tt©&E7fc^ 
4 0 a-4 0 d©ii:SiRi8T*->n> 1 4©raPS±K: 

[0 09 2] Lfc^-oT. R^T + fn> 1 4©raRI* 
^^OfSTtAJWi, 4 0©R^«CDffi^ 

ai* i 6^RX$ft€,4S«©— A^tmfi. 
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itm<Dr.^x^m(o^^it^ -a- s c i & < . -e©jf-&fc 
£erttmfc<BUW-*e ccr, 4®t#© 

—^iS©*!^. 4o©M7Kag{c^.g-r^R©ii[ST^ 

fr^st-Mi 4 -ooffi^tcrtg-r ■&R©ii:s-r%t>%F , 3 

^^©ti^jttt. ^scc^-r-5>rts©it (rts/^ 

[0093] ai 3a, m2^mBmo)4mmmici6^ 
xbj&z ft -5- yofeisfcw-r sx- a isisxwtm&m 
wtaat?**. »2i9fe^flt©4Sj(K^-r« > x-a 
i>>X7<DM*mffi&$zit?zt> 4-r><»mm<Dmyt 

M4 2 a -4 2 d3&>6«fi£3ft-5 4 @t£© -yofc$Ei©:£ 
!S*iSSt5RM(D§Iffl4 2 a -4 2 d*5, pgj£ 

[0 0 94] f Lt. ^tBU©^ffi7fe?®4 2 a~4 2 d 
<0*>b&t$&tfk<D&m%M4 3 a~4 3 d ©tfJ-Cvif £ 
£*£^#«7fc$iAX£iir>. *^©sg;aiiSBgtte«fcV 

sa©r6j * ax- a u >x 7 (DM&smvmticsm? 

•5. ^bgy©§®;£i8i4 2 a~4 2 d^rpfcffcAX 

3&>6SiittAai. ^<fc«©*ffii6«4 3 a -4 3 d £ 
*ttAXa»6J&i&tra*ij&i»l,tr». C^(,T, X-A 
U>X7©M.^@t^^{b$-t±5C<!;K:J;ip i 4ffiK© 
—&%M<D&&tb&%Eit31*Z C ttt < -t©ifgrt:tt£ 

[o o 9 5 ] m 1 4«. mzmM&m<D4mm ! Jiic*s^ 
xBf&zh&—jiycmm-?z>mi v»r*^=i>*jj: 

^©A*t7fe^© Z tcrS -7 AS^ftStJ^fb L ft ^ 
» 5 . Bf^ffi 1 3^©AI^^©X73(S)icr&o/cA*fftS 

is^ft-r*. -e©fe*. 014 (a) ktstj^k:. 4 

o©R^©H^4 4a~4 4dfi, Z73lS]tC«^lti 
L t, , ^(Dlffliii £ V A# S L te S S X^fS] 
ttj:t>*>. SlVi7 + i/3>i 5 ©HPS 
* J ^*>6Bff^©fii*T-4£A-r-5i, M7tz!S4 4 bfcJ;o* 
4 4 cte-XftftlcmmL. WftM4 4a.isJ:V4 4d 
lt+XJ}foiC®m-?Z. 

[0 0 9 6] — S2VS7*->3>1 6©raPI©^ 
[fctC^-^T, fifr^ffil 3^©ASf^©X^|6l«:?S-,/c 
A*tftm*^kL&t,>#. ^fS® 1 3-N©A«7t^©Z 
^fcjfi^fcAl^m^bT-S,, -e©^. 014 
(b)(C^J:^{C. 4o©Rff^©Mg4 4a-4 
4dtt, X#faKW:#iiiL -e-©^fite«fcCX^# 
U/c**Z*|6](C^S!)-r.2. = tt£t>%. I2V 
SlT+v-a > 1 6 ©raRg*i^6Bf^©fitS -CffiAf -5 
i. ®?fei!g4 4 a*sJ;0'4 4 bti+Z^^C^Sib, ® 
5lciS4 4 c ii>'4 4 d « - Z^f6]«:SK)T-5>„ 
[0 09 7] 3 6tc. m V®T*^3>1 5©raFSte 
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<b . ^fS® 1 3 ^©AStfcJgcDX fcjfi o fcAI^g 
*J«t^Z*|fiJ{C»^fcA«ftS»3:4t{C^t^-4. -e© 
S*. §14 (c) KnVf.fc^K:. #M3tjS4 4a~4 

1 5©HPite«fcU f ^2 Vl7+^3> 1 6©R8|!ra#<h 
K:S3&>63f^©ffl*t?Sfat-rS<!:. M3fcz8(4 4aB+Z 

teicf-x^rrajtc^sbu. M44 cB-z^rSjfcj: io 
C*-X#|fiJ(c8:i&U M*iH4 4dtt-Z*|5MBJ:iyf+ 
X^r|oJ{C^«rrs„ 

[0 09 8] JkLh©«fc5«e. Ri7+->3>1 4tt. JfR 

5fc©^:*S*nnCir*IEfS*^3R*«JiSLr«,>4. Iff 
lVjtr + fri^l 5tt. J8W8*^»©B«:*Jl>rX* 

Hl^fi^Mltl^. !2Vi7 + ^3>l 6 20 

B. fiSK3t^©Bi{cfci,>-rz^r[Sj«:^->-r3fef4AX4: 

r (,»€». -fL-t, RUT*^:^ 1 4. I lVi7+-> 
3>15, B2 V?gT + '>3> 1 6. fcJ:2>'X-AU> 

[ 0 0 9 9 ] M 1 5 B. ar2KESSJBJB©4gfiSW«:*»«r> 
rBfiRS ft S R^KO-SE^tc^f -T -2) RUT * 

X-AU>X, 31 1 V?gT + ->3>fcJ:0-^2 V8S 
T+^=i>©fpffl«:SiK-riSt?*-5. 015?li, R 30 
MT*f=>>l 4. f IVi7 + ^3>l 5te<tc;i2 

v^r+->=i> i 6©F H id*5i ttc^-cjaox-Au> 

X7©^*iSgf*JS^ffl{CS3£Sn/ctfc® <«T. 
JftttJEgj il^) -CJi5J5S3tiSafc/jN3(,i4fiB«e©-yc 

5 aKfgUtliJ. 
[01003 c©*i«K«t. IlVi7+->n>l 5 
©EfPS?:^(3H)fS©ffla-Cffi^3-t*it. ®3£iS>4 5 
a fit* © J&tfcfe «t £>'A" * 3 £Jtft L fc £ $ X 2ffr (eft 
f^SfrU #BS^4 5 hfmtfigtCltS. 40 
■C. »2V»T*i'=i>l 6©HW*«*>6Bf5E©ffl* 
t-^tji. M^iiM 5 b B-£©B«:fo<fce>**# § 
^r^U/cSSZ^^-jr^iiL. #BBff^45c 

-e^ -regit ji-rs. 

[01013 £/c, X-AU>X7©&£E«**/Ja« 
*>e.ff3e©ffllS-C4£A3ti-4<i:. RJfctftDBMiU 5 c 
\%*<OVmtt&m% Ltct ZfokT *> k. t h tC^felAA X 
£ i L ftR©S73 fa&tfB o r ^^SS6 L . 
£4 5 dT^-r&gtejg-f £„ <*66c. ^gtefSDTR 

atr+ix=i>i 4©rd5Pi*^6Bff^©fif$-cs£A3-t± so 
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Si. RJ&tK©E:*iS4 5 d«R7frt#a>6ffi;A-L<fcffR 
ffJtfc^ft-f £ £ £ 4>ic3t#AX?:^i b/cR©S5j 

[0 1 0 2 3 ^2V^7+->3>1 6 CDrtai^^r^ 

^^^©ffiSfflfc^S-tffcStC^l Vi7 + i^3> 1 
5©IBH**jfeSBr£©fflSrj!£*:Si±'Ct>. ffi36W4 
5 a «-^©ffJtK*5<fct>'A-# 3£fiJ#bfc£ £#M?£-4 

io #»©flat. ff5tfcfoJ:t>'*£3B. Rilr + ~>=J>i 
4, !gl V?fT + ->a> l 5feJ:D ! l2 V?tT+->3> 

i 6©r^p@©^'ft3fey ; tcx-Au>x7©^*!s§f©^ 
fbtctt^u, *©«fb©iilWfcfcttiH¥o&i,». 

[0 1 0 3 3 R£tT*->=i>l 4, mi Vjt 

7+->3>15, ^2 VftT + ->3> 1 6*sJ;<>'X-A 
U>X7©^{CJ:«5. 4®K©Hi>yfei!S*«fi£-rS^ 
H:ft?K©{£g ; &jA^Bfc:H-?-C^t&3 -1± -5. C £**r-# . 
B.o-e©Jg^fcJ:c;^:#$«rBlT5E©fiSH(CMor^tS 
t»-£C£j&$T#.&. La>L«c*«i&. HfgfcB. Ri7* 
20 >-3>l 4tSl V*fT*->=J>l 5^Ht2 Vitr + i/ 
=»> 1 6lc£Z&mytM<D&9bitm (-Tfrto^igtitfc© 
ffi^iS©!^ MIK*tt S^li5c©M^z®©lSti{iH ) 

^B7t^^st±©*UiKj*s* "3 . &mitm<Di&m®m<<cte 

[0 1 0 4 3 fCt, I^JIifcJg.lSrB. 4ffiR&W/B© 
ESnJte^*?- 1 lailT, 4*tt©«iteS 3 affl©[5]$f 
3fe^*-f-*«IA-Ct,»S. SI 6B. 3t2gyfeJ&«(c*n,» 

x m>& $ ti z&myemte £ o*-e ©^Ki® m ic ~? t» r ^ 

30 -rss-c*-5>. SI 6Cci3Ur4>0l 5£|5Jti!K:. flUd 

[01053 mzmm&m-cusi. mwimsmmmi 

jfe^T-tc «t 0 . 4 -3©ffi7lSK©*'C^£^r}i5fi£ 3 

4®t^©~ ^-^^^0 14 (a) (D^micm? 
<t 5 4 @t^©n^5fe®*sjgfi£ sns„ m 1 © 4 

40 ^(S-^S 4 ^©R^W©M7lc®© 5 %© 1 o©ffi^4 
6a(J, mi V?tr*~>n>l 5te<tC>'^2 V?fr*-> 
> l 6 ©Afflict 0 . #M#-f - 4 7a t*^-rj§^K© 

[0 1 0 6 3 — »2©4SJHWffl|o|«r*:Ss«-T-{cj: 
•3. 4o©H7ti®©^''l:^*5^iS^r•ff^^3n-2.H^Jf^*s 

*JS. T&to^il 4(b) ©:&ffliJ{C7irf Jr5ft4ffitK 
©— n €.„ m 2 © 4 SM^ffl@Sf3fe^ 

^/M/ r jgfiss n/c 4 mvxo -yotm&mi&f z 4 o 

io ©Rff$tt©®7feas© ^ ^© 1 -o©M3feiS4 6 b B. m 1 
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JSK . #bs^4 7 b -Cmir^iKcoms^v^m 

[0 10 7] £6(C. m3CD4@SSB^[n]ST^^w: 
J; K) . 4 o©M^©ct3^*^^^S^-C?f^fi£S nSHftJB 
ttJEfiBK.teZ J; *> ft 4«K©-;tofc?E<, -Tftft %0 1 
4(c) ©«ij (£>&t>B0 14 ( a ) ~ ( c ) ©£ 
fflj) tc^-r«fc^^4@«©-^®*^RS;3nS 0 JJT3 
© 4 fe^HJMHST^^^T-^/f- b XBlS, 3 ft fc 4 ffi#© 

^^zs^itfiS-r & 4 ^<Dmm.om^m<D 5^©n io 

©BifcigUecB. HI 1 ViT^->3> 1 5 tflfl 2 
V^T+>'n> l 6©ffffl(Cj: 0 . #M^4 7 cTi 

^^©igHrt-c^Kcr ?>„ 
[ o i o 8 ] c 5 lx> m2mMBmxa. m 1 vmr 

®©&g4g£K&8&3t»-.5c: fete, 01 20 

eriiH^tflfBSOfcjSJ. RH7+->n> 1 4teJ:i>*X 

ttofW«{c*»c»r. SM^iSi©^ JBKiiJttK*:* & 

€r^M©«g§tc®a:^ jg-r s c <t h x & -5 . 

c 0 1 0 9 ] 112 wmmom 1 so&wcm:. 4 

flSJWWfflOSSf***^- 1 lailT, $#£©#lftS4 
^S©@Jf^jR-7-4ffl|i-Cl>5. 01 7fc<fctf01 8 

b. m2ntmti&<Dm immic^xm^mu^A 

3fe^C>'(c-e©^Sii*}j;iy. , ^iffJ«:-QO-cSiH^-rs0r* 30 
£. 01 7fcJ;;>'0 1 8&cfc<,>-C&0 1 5feJ:c;ai 6 

^Gt^^-r s 4 o©Rjf£t£©mft!gfcD ^®n© 
[0110] mz&tii&mtm 1 mmxa. mi i * 

<tyil 8tC^-r«*^(C. 3l£|fiAX*tj3,c»i OfcRiX 
WKffiftfi&i Z ttCC W&iB^-i "C'£S5e £ ft -50*- 
PISWMA X £il Z> 3 ~o<DUMC J: -o r 4 rxDMB 

«««c»« $ ft. 4 as© 4 «jraroffl@*r**swc «t 

-5tr-en^tiBfi£$n-2)RJfJt^©SS*®4 8 a~4 8 40 
d © ^>bifi&mteffi&PlliC®g.-* £ <fc 5 fCS^ § ft T ^ 
-Tttto-fe. *l©0*r«*JR ; ?-{c«t»3BBj6ilB4 8a 

$ ft . J& 3 ©@Sf J; K> mztcm 4 8c 

SftSJr-^lS^ftTOS., 
[0111] «T. ^©^©fc^c, H^RHJS^ 
4o©HffJHt|i(tC^td$ft, SMTfrgU 8 a -4 8 d 
#Sl,>CCJg-r5 J; ^ tCTfefiAX **'6<t UfcR©^(fi] 

^-jrieg^ftrt^^ci-rs. c©tg^. rsit so 
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£. 01 7(C^TJ: i 5K:. &ffi3fci8i4 8 a~4 8 dB-€- 
©ijtt*W^*>6te*Ufc|f RMK^ftT-2, £ £ fc 
K-e©tp^fig*5^ a X*^i> £ LfcR©S^[6]Cc?fi 
ot^fai/, ^n#i^4 9a~4 9d-C 

[0112] ttc. X-iU>X70MiS4fi/M 
*»e.9ff©ffi*-cfiAS-i*5i, 01 8(e^-r<fc5&c. 
Sffi7t?S4 8a-4 8 dB*©RJBtfr&||BSLfcS*«; 
AT £ £ £ K . -&© *>&tfl*#:5fctt AX^+^iL /c 

R©S*r6](c?9^r^^«iL. -e-ft^ft#B§^5 

0 a~5 0 dX-m-rtiLSlcmirZ. Z*>LX. SI2ggiS 

^©m 1 mmxiz . ^©nft -s 4 im© 4 fe^Bj 

[0 1 13] ftij. 01 7*5J:O*01 8TBSI^jg4 
8 a-4 8 d*iSl<^cg-rs<t ^fCi2gL-Tl,^*s. ^ 
S3feiS4 8 a~4 8 d ifim^icrS^fSX S«fc 5 tciHg 
■T-SCife-CtS. l>rft©^fe. RilT+V=J>l 
4. f lV(|7*i/a>15, ^2Vftr + ^>=i> l 6 
*$J:i>'X--AU>X7©f'pffltcj:i3. TfefiAX^^i. 
•T5R^©^Wc*si,>r, S®3feaS©{ig. «5«*»J: 

[0 114] $6tc. 02HJS^©^2^WIrB l 
4«iIgMfll©lglST^^^l lailt, tt&<DH&& 
2*H©@ST^^ J f-«:(lirt,>S. 119IJ, ^2* 

ffinzmcom 2 $£j&mic *j^r#tt©g)tc -5. 2 as© 4 @ 
JtRWfflH*T*^sRT-« o r ffjfiS s ft z&Mftm&mc 
^<D&mto£u : %B! l c^>xm.w-fz>mv$>*>. 019 

«c*snr*>0 15-018 tmffiic. WMW&X-&I&2 

ftss^/hs t» 4ffi«©n^yi£®%^r -s 4 o©r^ 
«©M3feaa©^fe© 1 -3©cB7tas5 1 Kfguri,^. 
[0115] m2mm^m(Dm2mmxf,t, -u<da 
wgmmmvrft&m+K. x n . 4 o©M7fei2icDcfi,c^^ 
.f£A/eff2j& $ ft €>0^flJ*ix^r6]«:?s o TftBSUfi;^ 
tctiZJ:'?** ffi£(D—X.%M&Bl$. 5 ft £ . — # © 4 
S»5Kffll]J>r)!£^sR-? L *^-L/rji?fiJESft/c4St^©n^ 
TfeaS^tg^ST 5 4o©RIttOM©5 ■£© 1 -^>©tS 
jlciS5 1 a (0 1 6 © 4 6 a CC#tl£) B. ^IVlr* 
->r3>i 5feJ:[>'I2Vi7+->3>l 6©ffffl«:J: 
0 . #MW#5 2 a T^-r^§ffJ«©®Hrt-T?^S!j-r^„ 
(0 116]3!fc. ffi^©4ffiMW«lil*T^^tC«fc 
(J . 4r><DmftWSOty>b&&fe&X-Bl&3*i2>WftB1i i 
Z ^|SICC?& o -CffflSt i&fiBK. t£ -5> <t "5 ft 4 g«©~^ 
^^fiKSftS. f63ST©4fiBaw^lHl»f*^SR^-*^ 
OTffJfiES ftfc 4 ffi«©-yOKH«:»fiR-r 4 o©Rff$ 
t^©ffi7lci!a©^ %© 1 o©E3ti!s5 lb (0 1 6 ©4 6 
bKottlo) B. S1VI7+->3>1 5*iJ;0'^2V^ 
T + > 1 6 ©{'Fffltcj; rj . #jffiff*5 2 b T^-r5t§ 
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[o 1 1 7 1 36k. -j5<D4rmmmM$Tft¥m*t 
(D4wm}m®WK&m*&m i v?gr*^n> 1 5 <t 

©flffflfC J: 0 . Vmtto&MftMS 1 a £ 5 1 b £©#Pb1 
Ift&ftaf Klffi:£iil5 1 c*sjg(SSn-5. C©i&£\ Eft 
®5 1 c(Cttl/TX-AU>X7©^tet^£ft=ffli*tf 
SCiCCfcO, S31&?S5 1 cli-e©RJf^£itiJ#Lfc* 
SJj^t-r-Siifefc, *©4M^ftg*S3^AX*#<&<!: 

ufc Rossis] tciQ^xfWj^&ibL. mm^h i d io 
[oii8] asw*. a^tnsofc*. ffi^ags i 

ctCfcfl/ "CRIST 1 4*flfffi«*-tf -SCitcj: 

Sft2®5 1 cHt*©RJB«**4fc^L.fc*njBtt^a 
{frT & £ £ IC . ^-© *'^figAS^jf4 A X * t*J-C> £ L tc 
ROS^lSjCC^^rjf^^ib-ri. $g2g| 
MBM(Dm2^Bmx-tt< #t£©fl&£2«S©4@IS 

'^4-rSRlS!K©^K:*Jl»T. #ffi7c?S©firg£g3E 

tcta&s-a-sciaJT?**. -ttfca. rut 20 

14.^1 V^T+^>3> 1 5. S2Vi7 + 
isay 1 6feJ:y'X-Al/>X7(Dffffl(cJ:i], ftfi&A 
X£*^£1-£RStf©ffi^K::tet,>T. &ffiftigi©{4 

s. ijyf^* $ *3fS©«as{cac^Mr set 

[01 19] 4wmm<D®9m¥m*i 1 ate 
R^.r«^jts^ffl©i5|jf*^^.i 1 bzwymsstpic 

ISWtt^^W, 77=c-*7;l/U>Xl 2©S®«:tfiwt« 30 

*-#jn^>xi 2^6i^m§n-s„ t7*-mu> 

^077-f7-f8 a©Al^ffiJC. ftfdl AX *#,[>£(, ft: 

[0120]I20tt, f* 2^^J»©tft!Fj(Bipitcisl,> 40 
t^S-C^fi£3nfcgfe/h$t»*i^©nyiC5fejgi6 0 a 

Ri6r+->=i>i 4©raRi*§*>(E>0f^©ffl*-ca; 

A^if^CiCCtO. -e©ifl (5fS£l*3S£©M©l/ 
2 : S^Ep-CTn-T) #g{b-r-SC£&<. ^©Jf-Sfc 

JlftSi. «l«ttf©Z^Ofc»tt. RltT* 
l 4©mEK:J;'3. -g-©iSI*5^{t-rsc<!:^< . 
^©^ttteiO'TCti* (5*&) ifit.^m ] Cti>. 50 
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[O121]021B. ^2H*feBfiS©^R§?Stctet» 

r ft sn^oystc**?- & x- a u > x©^ * ta 
? ft fcftsrt*:© - yc*« 6 0 a*. x-au> 

X7 ©M.£^*«/Mftfo6Br5e©ffi^^3tt* ^ £ 
K<fc0. *©*#3I5tt**ffl«WK:4fc^3tiA:ttWtt©^: 
;fc)feiH6 o cK^tts. &s-r*£. flsarttor^ofe 
X-AI/>X7©fflfc<kt3. -tCtSwtba^ffc 
t5C£&<. *©HHte<ty : A#S (4*S) *5£fctc^ 
<b-T£„ 

[0122)@22B, ^2HiSJgSI©^ISW«:*jli 

cx^2vstr+^=i>©^ffl*3iigr4S-c*€.. ±j£ 

Ltc£5lc. HVI7^>3>[ 5 ©raR5©^fc6C^ 
or. Bff^ffil 3^©A*f^©Z^tc?SofcAI-t^ 
Stt^fbL Bf^ffil 3^©At*JfcSfc©X;£fijK: 
©o/cA9*^«^{b-rS„ *©|§*. @2 2 (a) 5C 
^"T J: ^ tc . $S3£K©:i#:ft® 6 0 a SrfSfiTr 5 4-5© 
H¥R5itttt©SB5lc®S l-6 4(t Zjjfaictt&mu 
ftl^X^fttc^Einr 4. ^"tttofe. flVS7+i/3 
>1 5©p B 1|5i*s^6Bff^©ffltC^-r-£.i. ®;5feaS6 
lfcJrCXe 3tt-X:£r6]K:&S!)U W3cM6 2fcJ:0'6 
4tt + X^lR]tCi^Si-r-5. 

[0123] J&2Vj*7*i'3>l 6©|HJ|IH©£ 

{bfC#-o-C. Blf^ai 3^©AIf^©X^fS]KS-3/c 
A2inmt%Zithfj:i,>&> mMM 1 3^©Atif^©Z 
tffate&o/cAWftSW^fb-f S. *©«*. 02 2 

(b) Oc^-TJr^tc, -&H7ti®6 1~6 4«, X^tfijK: 
«^a6L/*lr^Z*(6jtc^f&rS. T^cfeo. f 2VI 
T*^=3> 1 6 ©^Pi^^^Bff^cDfiitCffiA-r •&<!:. 
ffi7lc^6 1 *JJ:£>*6 2 li+ Z^tSjtc^SijU. ffi^6 3 
fcj;0*6 4 »- Z73l^tc^«iT-£. 0 

[0 124] 3 ^1 V3lr*S/a>i 5©|RW»«t 
iOl2Vl7t>'3>l 6©HR53&*ifcCC^{b-r-5 
i. 1 3^©A*f7tm©X^(S]0CSo/cA*f^K 

*5j:CfZ*i$jK:»,teAWftfl[ttife«cgE<fcr*. *© 
0 2 2 (c) oc^-TJ;^tc. SSTfei^e l ~6 4 

rHr*->=i>l 5©P B ^|iiteJ:C>*^2 Vl7t^3> 1 6 

©r a ^*^*i^B(f^©ffltcjj£A-r€>i. ®3fe#,6 i«+ 

Z^^fe^O'-X^tC^ffijO. E7fc^6 2«+ Z73[S] 
fc^fcO'+X^lSjtC^KjU. ®t!c^6 3{J-Z^TSjte«tD : 
-XjjfalC&mL, W%M6 4«-Z^fS]fc c fcL> r +X7j 
fti!rC&W}-?2>. CHt, 4 0©5^2:ufcR5It^©®^ 

as^e> j& s 4 ©«© - ^ as* jgfis-r scims. 

[0125] «±. H2^SSff^©ft^.^(c*jWSR 
|gr*'>=i>l 4. SlVi7 + i/3yl 5. I2V^ 
7*^a>i 6teJ:ufX-AU>X7©f^=&(igij«:gi 
WUtcfiK cn6©3fe^SStf©tBSflF«{cJ:D«'!»«cJg 
fflS©ftl^«g?8*JnJffir*4. S<$MCC«. 122 (c) 
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fcix tfffiitiS 6 2IJ, A X^W>ib fcR ©&;£ 

«,6 2a(C^tt4. —73. 02 2 (c) K^Ttt^ 
GCte^T. HWiT*i/^> 1 4£< / Effl3t»-.5>£. fci*. 
Wfffi3&S6 4 A X£ttM>£ LfcROM^ffij^y&o 

-csib u *©&£p5j© -^mtmtt iCtts<^<om 

[0 12 6] Uj!»L H^{C(i. pfe^ff±CD$iJ 
*^tc J; «3 , Riir+->3> l 4&cj:£f£?git<D^HiEH io 

mv&ftft^mi- 1 ibiu, ^©ji^^as© 

0. 5-0. 6 8©«SHr-^J:b^|g-r-2)©KaiL/c 

©tewBSBflffl^^^^KJ; 0 , fcixtfO. 68- 
0. 8©i5H-rtS^l:k^H-r-5.©«c®Ufc^^Wr 
S?S^©-^?S*®fiSt--5 0 -€-©^. 2«SI©fS 
^MBSffl[oIJ«lfc^T-©»ffltCj:f3. 0. 5-0. 8© 20 

[0 1 27] iC6T, 023 (a) £#BS-ra 0 
2 2 (a) SttcLte (b) 5*itil6h52Stt(DlX 
^tC^g-TSR (0*8ffiigir7K-f ) ©fl^i&^RSI 
!f*©®^ffi©^ffliJR50i©tt^i & Oft U C <!: *s*>*i 
S„ fcr, »2*SS^©m3^f^Jftt, f 1V» 
T+~>n> 1 5 Sfctt^2Vi«r*'>3> l 6©f^ffltc 
<fc-?Tf#6*l£ 2®tK©~;&7£^C^«irSR©f&^£ 
^R3ffi«©SS7t^©nfS')R?ffi©ffi^ <fc 

fete. ^awfS^ffSBjffliiiSf^^-^^^urt,^,, 30 
ms^^mmmvr^m^a. 023 (b) ic^-r 

<fcMc, ^AX Ufc2^>©RCCJ;-or*I^3 

trScfc^^^^fs^©— ^7feas-c«^< , x^ras 
fc» z 73[£]fc:f& -c^-r^tc^^tiRs^-y^M 

[0128] $6tCf^fflfC«. m3©fi^fiSBJMl]^ 
^StTitJ: 19 Tf^S n-5fflRS«©-yyfeastt— *t©R 
?Mt^OS^ct^6 5 a i 6 5 b 

6 5 afcj;0*6 5 b ©nffl>JR?ffi©t&^ii^ 1 Vi7 + -> 
n> 1 5 S/c«^2 VjtT + >-=i> 1 6©fPWcJ:oT 40 

tii> 2 M£©~ ?H£-r s r©*^ t 
msmmxit. mi vmr^->^>i 5ttdtm2 v 

^Micis^x. C©2^©-^iSfc^fg-t^R©ft 
. R5Itt©^®3t^#ffi7t«l 6 5 a *S <fc O' 6 5 b © 
PMS'JRSffi© <!: *5-^-r 3 „ 

[0129] $ etc. 4SflSWffl©lHlfiT^^ 1 1 a 

&tciz^mwm<D®m%:¥m* 1 1 biciutniss 

?«ffl©IHI^^^ 1 1 C ZMWM&'PlCmjZ-? i, C t. 50 
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c©a^, m^bt^sR^ i i cicAMbtcmzw-n 

j/£Mlt> TV *-*>frl>>Zl 2©UffittRffJtK©:ft;& 

JUU>X1 2^<=>S^tB34l-2>„ 
[0130] 77*-*;H/>Xl 2^/hO/c^ti. 

-e©*SS. 70P77-f7-f8a ©f£Mij£H 

[oi3n m2Hjg^j©pqjf$Bg^-c« > aiidtne-r 

^&SftfcgM^l>RMK©— X-AU> 
X 7 ©£l££Ilt&&/hffifr 6Br3e©fflM£* 3 a Z> C t 

^atffitcSEib-rs. firrr&£, ^2iysjggs©R^M 
cto. Higtt©:2ao6iB©*ef s (j*s> *sog-rsc 

[0132JI24B. S2j|SS^SI©RJgMBJ{cfc t ,> 

T^^sn-s-yyfeistc^-r^^ 1 v^r 

Cf»2V»7*i':3>©mB£i»lEr£iat?&-&. f£2 
^^©RMPJT'tt. 0 1 V3f7*->n > 1 5 ©Ffl 

m&mfrhmfc<Dimci&j:-?z>£. 024 (a) ic^-r 

IfI6 6a-6 6d©^, 6 6 a *J<fcO*6 6 

cti-X73rS]iC^J&0, I®6Bb*iJ:i> , 6 6dtt+ 

[0 133]-^, 12 V?§r^~>3>l 6©rapi*s^ 
fthmMoimWlkkT&t, 02 4 (b) tc^-TJ;^ 
tc, WltUS 6 ateJ;C>-6 6 b «+ Z^(S]tC^®iL/. S 
*2!E6 6 c fcJ:{>*6 6 d«-Z^[S]tc^i!)-rS„ ? 6 

cc, ^i v«7t->3>i 5©rai!ifcJ:c>"^2VSr+ 

'>n>l 6©raR5**<t*>(C^60fS©fiiCCj£^-rs 
i. 02 4 (c) tC^T.iSCC. Ijfel6 6att+ZS 

(6i*j«ta f -x^r(6](c^Ku. mytme 6 b«+z^rsj*i 

J:0f+X^|^tc^g6L. ®7^zl6 6 ctt-Z3SnSl*5«fcO f 
-X^lfijtc^S&L. H^®6 6 d«- Z73|S]*5J:!>-+X 
^nsjtc^iii-r*. cur. 4o©!4jzo/ C 4#ri^© 
S7feaF* e> ^ -s 4 @w©— -XM£aa€:?i5fi5fr scim 

[0134] tl±, H2^JSff^©R^BSB«K:teW-z,m 
1VI7 + ->3>15. m2 V^T + ~>=i> 1 6 tecfcD 1 
X-AU>X7©^ffl«r(lSU«:SiHJLfc^. cn6©3fe 
^SPW©*BS^ffltc «fc 9H£* »0.®©R3gftgBj*iBjfgt? 

oifi^Txtuh. mmcu, 3fe^atf±©$ijif5jK:«fc 

»3. X-a i/>X7 «:J:Sj1«©SEfi&tBHK:t3:fiIE36** 
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£ti Art,*-*.. 

[0135] Tft*>5. Sr2SUS3gffliTB. -*©RJ& 
JBPW/BllSTieWf-K: «fc 13 . ifc«flj/h § C > ct fii-T ttfo % 
a * 6 rae«J & a ffl-T % if a g -CCDKHT a ffl* 

*a*6Jfc$ett*#l,>affi^&:b^:*a±T'©©H-ra 

ffl^r^M-r s © 9 l tcmmtrnt s rjkk © - 

-?©GtfBK:<J:9. /ha*6*a *T©ffl5H (tctXtt 
0. lSa^O. 9 5) t?affl*aHf SCi*inI*6{c 

[0136] wt, mzmm&micisttzmwgiftv)® 

• T> F • yf - • T> F • 

«cB8-rsit«& k & t'oxx^fst 2 0 * 

/t-L-C$IJ®)3S2 HCA^SftS. §fJi3PJ62 1 tt. &«© 

■***«cH-s-4*afc»*i . ftj£aasi$©tt 20 

*R£F*9ilE©>* 'J-gq(CieitOT*J«3 , A733MS2 0 * 
6©A^JfCf£SL/rlEttl^2 4. 2 6-2 8 {CjSS&SlJ 

fc£T4eRSE-r*«te, IES&S2 6teffHJSJ^2 1*6 
<D*S*«:«^»-C4««B?8ffl©ia*f«*W-¥-l 1 a«JfR 

4®«©Zl^?S4f#5fc«&Cc, |gSJj^2 8 a~2 8 c 
«iWWJ?i2 l*6©Jg^cS-3<,>-C7*5>=i> 1 4—1 
6 ©R8PB * I85e 0 , gg£b& 2 4 2 1*6 ©f g<£ 30 

K3^>TX-AU>X7©M.«£SBSt£ia:^T-5. £ 
fc. flg|b%2 7M:. $IJ®JJ&2 1 *6©fg^k:g-5t,>Ti§: 
Ifefe^P LeDPiaiMPatJ^reBWS. 
[0138] 36K, ^KtECr. |g86^2 8 a- 2 
8 cICttlT^n^l 4-1 6©P5Pra*S!-ft3-l±fc 
«J. IE«J^2 4tCj;f3X-AU>X7©^*gEgt^{b 

fflM&SBfcj&ifcSftS 4 @«©r.i>yfe^©^*J5.^g^ 
ifscims. oot. 4@t^©r^as©^ 

fig. j&tK. ^^s^i'^jia^'ffcs-a-r. 

-CfSSaisiBTSti^. Ig»^2 6{i. MSPJS2 1*6© 
fg^cg-^T. IS»I»Kffl©@ST3e^3R^- 1 1 b£jH 

lajtKfjcffiaj^wb-r-s. fit. mwomm.*m?z> 

3W.* 6 iffi£fl<jKf# 6 ft £ 4 &«©— AftiSi Sfc«2i 
«©r^C^JB*»Sfc«!>(c. IHttX2 8 a-2 8 cttH 

SP^2 i *6©Jg^{cS^^rr+^=i> 14-16© 50 
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raH^^U IB«)^2 4W:fiKlS)^2 l*6©*g4HC« 

gfri£2 7«. S0®)^2 l*6©Jg<&6C»-3l,>-c:&§£3fc£ 
36 P L © nJSOHCJK <3 *IBSb-r £ . 
[0140] ?6t, i&gtcjSfc-C. fg»JS2 8 a~2 
8 ctt:J:i3T*i/3> 14-1 6 ©RSFSSr^t S-frfc 

stifli^tc^^n-s 4®K©-;A^aa*/c« 2@t*©- 

fiwtt©— ^ffi©£#©*S S fcitfJfcK 
(fiSTtb) . «£»tc»6*i*Sffi#iK©tiE. J£K. 

[0 1 4 1 ] *9Kc^S4tJ:l^MU#[aiK©«> 

fcas©R^ffiw*r**B^. «t^2 6». 

2 i *6©ji<^«:s-3L^r. PiBfmm<Dmvffi¥m* 

1 1 c4B?.B^3i£SS t PK{4gj^s!>TS. -^It, m&(DB 

RJgtt© - ^C3fciB* W SfctofC . * s t > an 
ft^© - ATfei®* 6 ilR^WCC^ 6 n £ 4 @t£© - ;A7t?S 
*fctt2ffitt©:iyofciHfc»Sfc«>K:. IEtt%2 8 a- 

2 8 ctefflW?k2 1 *6©fi*KS-3^t7'+->3>l 

4- 16 ©IHHI«R£ U fgftSS 2 4 UMffllJfi 21*6 

©}g^fcg-3t,»T:x-Au>X7 ©Ji^ffidifeaftje-r 

S. fg»3jS2 7tt l ^JfiPS2 l*6©fg^-{C«-3 

«-»T»K^mPL©pBEiaO«»)*iB«crs. 
[0 1 4 2 ] § 6&C V ^{CjSDr. |gffij^2 8 a-2 
8 c(Cj:0r+~>3> 1 4—1 6©Rgpi^^{fc$ti-/c 

0. fg!6^2 4tcJ;i3X-AU>X7©M.'i5^ ; &^b 

5- tf-fcO-rStitcJ:^ ?Oa77-f7'f8 a©ft 

t««^{c»6h4 4^©-iJt*«*fc»2ffitt©- 
A^^©fl5?j^ ss^irr S C i **r # S . COLT, 
R^©^A7tffi©±<*©A* § (Ot^-Cliffffl) . M 
^Wtcf#6n^#ffi7fei®©{ig. 3B«. A*3ft<!f*a 

[0143] i^fe. m2*asBsini. ytmmfrhim 

SC. Rl7^y3>14i, I1VI7+->3>15 

1. Sg2 Vifr + ->3> 1 6 i^BBgb-COS*. C© 

BBgJJi#£iSfi^{k3#seifcr#.5. sfc. 

>i 4-1 6-cix. ytmmfrbmtic. hk©@*tm 
zm-rzm 1 7- <j XASBMi att©JB#rffi*ws- zm 2 

7<J XAi^ffig^rtiS*, C©i2gJIB^*ag{c-r4 

[0144] *29y»Btt-ra. *r*f3>i 

4— 1 6 AS-e-ft-eft— *f©^"'JXA^tt*6flt^S3tir 
t^S*. Cti.lcm.%.2i-iZ>£ttt< . /£i<tx«RiiT + 
5xn>l 4 (Dm 2 y 'J XAgpM UbiSl VjflT + Sx 
=J> 1 5©^1 y'<JXJ*%m\ 5 a i^— (*YbU/c*P . 
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I1VI7^>3> 1 5©Sg2 ~? <J XAgPtt 1 5btm 

> 1 4©if 1 X'jXAg&W 14 a. — f£ft£ftfc 2o© 
X'JXA. te£v:m2 Vifr + ^aV 1 6©g?2 X'JX 
AfPMl 6 b<0*>%'Ptt< i^3oODgm?:^$6AX«: 

[ 0 1 4 5 ] S 2 5 B. 2tc«^CD^3 jliSJBfigK^S 
T-&4„ I2 6tt, ^3HSS?^MK;*Jt^TT7 * A- 

u > x©^s§cf> icmm. $ ntc— %t © v mr * >©*g 

*BgSBrWT7*-*;bU>Xl 2©3ESg [ PM:RI§7* 
^ 3 > £ — *f © V m 7 + > =1 > i #IH S S ft T t, » 4 © (C 

« s nr I » 4 j* 2 SQt »!B i Wtc ffl» L r «, > 
4. «T\ *2SBt»S84©fflJftMi{c«abr. #3fg 

flBBJSfcSttqa-r*. 20 

[0146] ^3HS60Ss©4ffiMHJ-C«. RH7*-> 

3>j&«iBBS<a'rt»<ct><o-r, 4««©-:>maB*«js 

1 1 a fcBJRWtCfliJ,* •&££<>«:. HlVlT*->a> 
1 5*$«fctfig2 Vil7*y3> 1 6©{^ffl?:Mffl-r-2>C 
£Ce<fc»). 3^AX£4^£T4Rmt£©Mil£K::tei,> 

&CJ;<9. 36ttAX*cf^«!:-rSRIg«©^«fc*sl,J-C, 30 

&mytm<Dttfins j: u± * 3 £ anoint- 4 c £ a*r? * 
s. 

[0147] — 3&33asra»©i&#flRgi-ctt, nit 
r+t'a^asEBSirt^tt^©-?. ?iw#;©~;*3£iK> 

©tHwJt^jlglWCC^ffc S^icitttS & c#> l, 
tBKOl^JHWffllBHWfcSSftT- 1 1 b£i!JR(ft 
tt/Bt>4££ m 1 VSIr+^n> 1 5. f2Vi 
7*->3>l 6te<fc£>'X-AU>X7©f / Pffl^Jffl-r4 

c £&t J: o , tt^©-;K#iR©£#flWc** S *j J:c>' 
tc?#6n4 2 @tt©— ^afe?ssfcB4 fist*©— -xiem* 

[0 148] iC5t, RMP^-Cli, Rilr*->3> 
©{f/B ; &?S&fi < JK:fiJ/?!T4C £«&(,>„ Lfc*i,t, m 
3 HJSt^JBOH j&fl&91(c*Jl,»T 4>JS2 H»JBJB©»#4 

RjKt^©-^®> e.M^fcff ens 2 mV«D—%.ft 
asi* fctt 4 ffitt©-yt}6»*atfijE-r ssBjte»©tta. 
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[ 0 1 4 9 3 m 2 7 B. ##6W©fMHife^5g{ca>a>S 
ffl^^£B*«AfcWfcSB©*JS*«ll&Wfcm*ia 
-C&4. EI2 8B. m4SSSfeJK.®«:*Jt>-cr7*-*;l' 
u>X©^g§43iciEM^ nfcRilT+->=3 >*5if>*^ 1 
V»T*t/3>©«fiS*««WH:5V}-«tail|-C*5. » 
4fS«0B«tt. ff2 3Ufcra»£JH<K©*fiR*#r4. 0 
iPLft&h* mmffi&mfCteTy *-*;uu>Xi 2 

©7feg§Cf tC Rlt T * -> 3 > 4 — *t © V 8t7 * f 3 > £ # 

EBsn-ci»4©tcwi/. m4mmmm-cimm7^fy 

3 >fc J: tfSfl 1 VM7 * -> =i > W*sfBB S tit ^ -5 * 
*5^2HiS^«liS^:WtCfBilbri,^ 0 JMT. ^2^ 

tmiRt ©tffii*tc*B it, ar4%n0gjB«K^-r 
4„ St*. !2 7teJ:Di2 8rB, -^©v?ir+-> 

3>ibTIlVl7 + i'3^15^Ltl^iS, — 
[0150] »4SEtt^S8©4ffiJHWCB. -*©V^ 

r+->3> (i 5*/cBi 6) uA^iag^nrt,*^!,^© 

-C, 4 S«© - ^«6iH*«UiW 4 PJ7l5tt©&Bi3fc«©JB 
«*» «t Cf 3t * 3 b A: * * ■€■ ©tiBfc'W * n ^CtcW 
tC^-ftS-tt-SC ittT?#!&t>. LfrLtetft,* ffl^©4 
SHRMffllBlSHIS^SlHF- 1 1 a *3KRfl«jK:«l» 4 iii 
{C. RilT*Vn>14. -*OVl7*->3> (15 
Sfcttl 6) , *3<tO'X-AU>X7©f^*fiJffl-r4 
CifcAO, *<*AX**^i-r4niW*©1l«««:*Jl» 
r. 4ffl*iB©ffiB. 7T5«*Jcti>*^:#^*Ml^M-r4 
Ci*5f #4. 

[0151] ^4Slife^Si©*|^M^-CB, —7? 

©vi7*^3>(i53!fcHi6) L/A^iegsnrc^ 
^c^©r. fi&^«©n^7fe©*je>i^e«>{c4StK©n^ 

jswffiiisr*^*^ 1 1 b zmiRmtcm^ 4 1 i K . 

RilT + ^rJ>14. -^OVl7tV3>(i5$fc 
B16) . *Jj;e>*X-AU>X7©{'Pffl^iJflaT4C<!: 

«t 0 . tti&tt©-^3tiB©±*wte^:* & *> «fc mm 

(t&^tt) . *4«r»Btt»tt©r^ias»»6ifR^WK|9 
en4 2^«©^7ti® ; 5r*gfiST4§E7fe!lS©{4g. j£ 
«*J J: O' A £ $ Srj&a^Jf-r 4 Ci*srSi,. 

[0152] § P,tC. m4^ff^©Rfl5BIB3-CB. - 

77©v?sr+'>3> ( 1 5 */cb 1 6 ) o^iBBsnr 

C>*l>©t?. R7TJ«©— ^3feaS*»6il^WCC 4 @t^©r 
^CTfe^ffSCtBf^ttUs L#>l/&#6. ffi^©R 

mzmmmivb^m* 1 1 c ^jifRwtcffli,^ i <t «> 
«c. Ritr+'>3>14. — ^©v^gr+v'^v (15 

Sfctt 1 6) . *5ckiL» : X-AU>X7©f / Ffla?:fiJffl-r4 
Ci«CJ;«J. RJBW©-yc3e«©^*«rtt^c* <* . 4)4 
i»«RJB«©-;^*ia[*>6iffi±W«:»e>ti4 2fiBtC©zi 
aoe»*«fiS-j-4Sffi3feiH©fil[B. 3Ktt*iJ:Cf^*S* 

[0153112911 2f:^©S5SS5S}KSgtc*^4 
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«HW3l^*B*«jlfc»*«K©flteS*«IBW«:SVria 

<D*y'T a t>)\"0<f-if\s—% ( v>f zui ? atj 8 
a) tcttAT. ftlSlilOtT'f.f *Jl/-^>f^U- 
$ (ay FS-Ot^'U-^ 0) <&m>-Ct»S.^^ 
2S3BB.«iS2|sq»K:ffii»0ri»4. JWT. »2SQfcJ& 

[0 1 5 4] #5Hfl5JI*Mrtt. 70075-f7-/8 
aKftiTDj FM-r-^fU— -£7 0*iEgOTl>£ 10 
CiK»«60t. @Jr#¥JRT-l liny Fl^>7-y 

t—£7 oioracD^ss^K:. 3e«g»e>ira{c. X-A 

U>X7 1, *2@»f*^JR : f- (£fct*Wf a?7-f 
T-O 72, fc^O'-f F U>X7 3 *lBgOfC» 

£ 0 MWimi&iO ±l>-C<D'?Xi?7 , 5 -{ Is F 1 7 

«. a* KM-r>7-^u-£7 0 ©Mmffi©£fi!&tl2g 
snro-s. 

[0 155] CCT, X-AU>X7 Hi. ^©BiTffiji 

jSttafcviatT*^^ i i ©tiBiaa-aofi-a*© 

fKIJM^f 2 M *r# Wf- 7 2 ©ftg £ (2 20 
■^S «fc^ {Cffig^nrt>4. X-AU>X7 1© 

AUtUBtoftftti. lMffl%2 i*»€.©*g^«:a-^«,>r«i 

>X73tt. *©fflfffliJ^{4g^2liI»f3t^K- : f-7 2 
©ttgiaHMSlyJ.o«t©afflKUItffi«**n FSf-T 
>?-lfU-Z7 0 ©A«fffi©fig S<fc 5 K 

iEg<*ftri>s„ 

[0 15 6] Q'j FSL-f 7 Ott, 

^^fSCDJ: 5 fcffi^tmfrfcftSrtffiHWffl©*/ 9 * 
ay FT**). rtgPi^g|5£©^|?lH-r>i*5^F«3®r© 30 
^SS**fJraOT^**il"3 a ? FASifEtcWf&H 

*0 <#B6iS) ©*JR*©**^*ia4. Ttctofc. a 

ft & Mtc ?s o r ^©3eas»*5 ^ & & — s 

[0157] L/c*!ot, 95me^ffi©4&fi|[W (fg 
^MWSfcWRMPJ) rtt. MTOSSKil^WfciSlg 40 
Sn/cHSf^^ 1 la (1 lbSfcBl lc) 41 
iSO/fc^m* 5 . X-AU>X7 l^LT, ^2[5ISr^ 

^* : f-7 2±{c4e« «ew«*fct*n»t«) ©uw* 
jgfisrs. »2iaisr3e4!«T-7 2*ajftufc*m«. ■/ 

>7" 7 hU>X7 3^lt, D7FI^>f-^l/-$ 
7 0©A»B©Jfi«f«:a53t-r4. 13 0B, lfl55lifcflS 
fflHC*jtf 4»2|5l9T**« : f©f^ffl*ttWrSH-C* 

[0158]@30 (a) «C*n-S\fc5»C. n2mWt^ 

2#g2g3ftri>&l,>t§-£. X-AU>X7 1te 50 
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J;CJ c -r>7"f F U>X7 3 F3U 
>fi'l/-$7 0©A*fE7 0 a ±tc*s»,»r 
mt-ti>. *©!££. a » FJH-f >?-^U-*7 OKJ: 
0*©A»#fflUcjgfiRShS*»©*iH*J*«{c«jafl5j{c 

&«j (^*w^»tc*r-r-5s-*aa©3te«^*s^s< & 

[0 1 5 9 ] tCT. »5SQSJB.«rt3:. ftmUffciPi^- 
iOr©*2S*r36** : f 7 2*-f>^» F U>X7 3 

©arm«[^ifiaf©ifi«Ki3aot:i>s. c^ur. 03 

0 (b) K^-riMC »2BJf*^3R?-7 2*/rUT 
¥ffi.$titcy&iifi. -4>Zfy F U>X7 3 a 
? FS-T>-^yu-^7 0CAWI7 0 a±&C*$l,>r#f 
^©EAiO^rfeorftTlc-r-So ^©ifglll. FM-l'> 
fd^U- £ 7 0 (CJ: ►) ^©All»cjfM£n&^!Efc©3E 
«##»tcaggtcttO (-»*iE^f*K:»-j-SS36aR© 

5t»*s^# < a rj > . mmtum^trnt br©-;** 

[0160] p 5 KS-f >^yu-*7 Otci^^CDA 
tfflB(CjBJ«i*ftfc4«iK (te#tt*fcttRJBtt) ©-& 

^as^?)©^^ *©i^tBffiKfct,^rM$n/d^. 

7X*7 , 7^> F 1 7 *$<t traHtffc*'* 1 8 or . 
8fS©^ * - > fr'ffJJS S infc-7 X 2 M 4BS £ . ft 
te. ^5*jt0BJffir». X-A U>X7 1 ©W<P.IJU>X 
g^7 1 a &«MU>XI¥7 1 b tCDffl<DftmtplC. KM 
MfrhMlC, RI7 + ->3>14. ^lV7^T + ->n> 

15. V«T + '>3> 1 6*5I2g$nx^ 
5. 

[0 16 1] (,fc*iot, 18 5 SliS^JSS©4SifiS^K:te 
t, >x i> m 2 HJSff?s| & ei« (c . ^©iCD 4 M^fflHSf % 

>1 4, IlVi7=t : ->3>l 5, 12Vi7t->3^ 

16, teJ;<yX-AU>X7 1 ©f^ffl^Jffl-r-SCitC 

^©-y^Tfc^^ifss-r -ssffi^jsrofig. j^K*i«t 

[0162] 3S/c. m5SIJfiJi5!Sg©ti^MWCC*iC>r4> 

1 1 btiB^WtCfflt^iiifcK:. RilT + ->3>l 
4, SlVi7 + i'3>15, ^2V?gr + ->3>l 
6. fc«fcU f X-AU>X7 l©fPffl*Wffl-r4C£CC«t 
0. fi^tK©r^®©£<W«tA£SfcJ:tfff51# (It 
Wit) . *St>fcttt««©i^3t«*>eilR*«J{cS6n 

a 2 @t^©^« * fc» 4 &tK©-;fcfti8i£fljj$-r ^ 

[0163] S *5tC. ^5Htefl5^©RffJBBBJK:fcl,ir 

4. un vjtr*->3>i 5, I2vi7+V3>i 
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6, fc«fctfX-AU>X7 10ftRt*mir&CtlCJ: 

fctt4StK©~^^£#fi£rs&M3^.©ftg, JfrK 
«fc tf* £ £ * igfi^MT S C <t *J-T? # 5 . 

[0164] a±cD«fc 5 sc. m 2 ^tfe^n^ar 5 

^&tfcl>T4>. Vl7+f3> 1 5*fcttl 6©IBIH$ 

jK«36*x*i^*fcttZ7En«atcSE'fb-r4. *©»s*. vx 
^Micaier*-^ (x^isj*j«fciyfY^|Sj) -est* io 

- > cc^fS]^ *5 * & v x * M±©it^r -s ~ Ufa -cgjs 

©5%, nJ^SiL-r— »©V«T*">3>1 5*s<fc 
CM 6y£W««Afc*3SIJBKffltt. y-t'J- (DRA 

fc, oT^I2£LTR$£7*^3>l 4<h— #©V?t7 
( 1 5 Sfctt 1 6 ) tmi£ffiZ.?cm4mMB 
mt. a*J>v Zfrt-tx (MPUfti'J ©y y^57 -* 20 

T + ->3> l 4i— >Pt©V?tT + ->3>l 5fc<te>'l 6 

[0 l 6 6] iC^T, «±©»5*JBBJB (H2 9£ 
#fl§) T"B. 7*v-3>JS ( 1 4. 15, 16)©vx 

frJlsT-VV-Z) 7 0 i LtcmzmWLtcW, mi£L 30 
fctf 7'-r -f > f- y V- % £ Lt ©7 =7 4 7 -C U > 

-lU-O-f-^u— £ (a si ^ 

2) 70£g&&*5C£fc-eS5C£«m5$-Cfcfc 
t>. 

C 0 1 6 7 ] JM±©»2SOB^J». $330g& 

.1^ *sJ:^5 (010, 02 5 *i«fcO*S2 9 

"CB. Sll V?fT + 5>3>l 5©V?g©;fr[S]£ 
Z#|nJ (0" ^fSj) £U I2Vi7 + ^3>l 6©V 
^©*r*I«rX^(S] (90" ^Jfij) £LTcm%7nLTc.i}K 40 
*^ttC©iSg(c|!B^§4T,.5fc©T?»fe< , 
mi vmr f->3> 1 5©V?S©^(S]5r?t?i^C^B$ft 
@"3(C4 5- [IIIteL/cTjrSJ (4 5- iU 12V 

^T^i^^l 6©Vp©#ft£ : 5fc$fi£fM>CCB$ftlII'3 
4 5* UPgLfc^ft (135' #|S]) ^C-T^Ci^T- 
£S„ Cn(CJ:«5. ?Oa75-f7-f8 aKASfTS 
*g©I?ai$4«><t % 0 K?K*f 6*(S?^r * S^rt^ff-C 
1 1 Vl7+->3>15©ViOffi 

if2Vi7+^>i 6©V8}©^rifiji©>&:-rft (3£ 
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#Tft£„ J£Lk©fcK. 2o©V^T + '>n>©^©3^ 
Mft*^M-r-5fCB. ffl®m2 IK, A^Jfg2 0^ 
L,TA^£ttfcA73m#g&cS-3t>T|ggti^2 8 b £IM> 
*2 8 ci©d>Jl< i*>-*-*«»S-&r. S1VI7 
+->=J>1 5i^2Vi7^r>l 6 infill <*M>«: 

[o i 6 8 1 3p.cc, u±.c>m4mmmm (02 7£# 

SB) Ttt, V?iT + ->r3> 1 5©V!t©73l^^Z73(S] 
(0° #|SJ) ilfe^Lfc*!. *^ttC©i3g{C 
K3£3tiSfc©t?«&< , VI7+->3>15 
©V?t©^*7ttt^WC4 5° IsISL/c^rfiJ (4 5* 
Tsft) . 9 0° \Bl1te.Ltc-frfo ( 9 0" . 13 5' 

ifil/c^ (13 5' Jjfo) 5?K:-f£C 

Vi7+->3> 1 5 0VIC^^M$n« 

*p<. vjtr+^n>©at©*fqi*^ig-rstctt. aaisp 
^2 na, AA#S2o*/t-orA*stifcA*f»«tc 
S-^^r|gtbS2 8 bfcjgabis-ti-c, vi7+->3>i 

t0 169]$fc, «±©«g*S?B»rtt. mtfr%&3& 
T(lla, lib. 11c) iafR^ffiOX-AU 
>X7 £©«ffl-Cafit©Dj^t5H?:0. 
l*>e.0. 9 5 (0. Ua^O. 9 5) tt4Ci*i 

^) u>xt5j^-en©x^-x^©$iji^*5 
s?^$tin«, giiussswo. i~o. 95 
©ffffl©sgH4^wccpi^i r & c £*5-e& 

[ 0 1 7 0 ] «±©» 1 *^0S§-^5SliS^SI 

^©E) K^fiSSti^^^B, 0. 4-0. 95© 
a<l©KH (0. 4 Sa^O. 9 5 ) F*3f t&^ib^pj^ 
iT5Ci*«g3:U>. ULL©Hi 1 

^eMBJtcfct^r, BSH^Tt;^©^ (i2S5^^S©B) 
(cMSn^^SraiB, 0. 4-0. 9 5©a<S© 
S5H (0. 4ga^0. 9 5 ) rtf {ig^A^ S^oJ^ 

[oi7ij $?.(c, sfc, y.±<DmimMBm-m5 
mmmmict^ » -c . swats* p l K«??-r amiis * fc 

fC, 09* tf. *H#M5. 8 2 8. 4 5 5^*11!^ 
1*^5. 9 7 8. 0 8 5^CC^?nrt,^iR^itS'J 

M?:^-rS^Sm©vX^X7--^MSCCtggL/. 
©iRMI+S'Jffl v x ^ cc *f U r ® ffSBj £ -r ^ c £ CC J; 

or, a»**»PL©iRii (&®ik^> zjummc 
i+a'J-rsc£*ipj^r*-5 0 cct, KtP^^PL© 
(.&mix.mm) ^mnmKmAisn&wmzkfttz 

affl^O. OlSaSO. 3©ffiffl©f5in*«:g^-r -2. 
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cttiw&L^ctwmutc. sett, mmt^zkp 
kb, mm%&m<Dom*o. o2Sogo. 2<omm 

a. 4b, 5. 7. 10, lla~llc. 12. 14 
-16. 71. 71a) ©-«**Jj&-rS0»B&5*Jfry- 

(iia. lib. 1 1 c) ©ft*>«nc m'bomzm 10 

fcLh©» 1 SOBgS8~»5 SUt»3fflkO«IB36^!3Rp L K 

*#S2 0KA*O. flJ®^2 IB. W3.B, A73#& 
2 0 ^r/M-TA^Sn/ciRMtffBfCS^i-C^^Oll 

Wc2*L.T<lg£f. ^SOCCiie) S^-SCttCfcO , 

P LCDHXH^&i Lfc*9*flFtt©SKt*» 20 

[0172] jfc. ^(Dmimmmm.-msmmwfm 

©JtfTCgffM (HI, 110, 02 
5, H2 7fcil>'i2 9 <Dmmj}ftXitt&?3li>lK.m¥ 
-ftfa%JiT2>mW®i&) >)s^W±KXi;» h1K© 
35*^*^0, ^^©v^^-yMSKHSf^ 

y) wsK^snfc^x^ (gtso i^^s^ffi] (a 30 

1. H10. H2 5. S2 7teJ:yi2 9©,ai^|Sl) 

<D&*^-V'&%mz&zmhmm*ft^x%mjh2 1 

[0173] «±©S-HifeJgJSSCC^Ofc^g{Ctel,iT. 

(7 WtKifc^Sg-?) 8^V-/JP77-/7^ (W* 40 
DT U-Ztt***^) 8 a *»fiJ-r4^»©3fc9t3R-7- 
(U>X|g-?) ©fli ©BffMJfJlKB. ^Xi7M±^JfjRS 

y htK (js**iai<tfi#*ifijt*wr*fi* 
flfctK) ©B^im is^y^x^wiKMsns^u 

v MK (5®^[S]ig^i6ii*WrSS^tK) ©is 

[o 174] itc, &L±<D&mmmic^utc$a< . * 

7'f^A;M>fi''l/-$iLt©7 7^7-fl/>X 
07U-{tt3fe?^) Sa^ISI^t^f^^-C 50 
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KgHJ^L fc^D-'^^WJzKJBfiSSftSX 'J y UK 

[0175] fr*>\ «±©§^ifeff$Sg^L/cgS^^ 
^MfSftHgi Lfc*§i^ HUafeSSJB P L ©*3!f tRc* 

m>X)V-7"v h©&£T©5£3£S3££i£l£^Sfc«>K: 
B. ?xi-M±(i:M$h5X 'J y H*©fl8?Blffl* (£ 

:£r6j©S<*£L 1 £-f -S£$. 0. 05<Ls/Ll< 

o. 7©Htfi*sifc-re£as#*iyt». «±©#39wb 

flitch L/fcj6SS!tl*««t?tt. mB. Ls/Ll = 
1/3 <b lytl>5. 

[0 1 7 6 } ±a«E>««tt»MltC*»*»<SR*eil"rtt. 

S. «T. Jd£©4^^»©R3^K*J!il,»TlSBtef4 
S« iL-tOi ^^Sc^©(h]3§^' * - > ZBffi? £ 

X£f#&Pg©^&©— 0 8©7n-f t -b5 

[0 177 1M, I8©Xf^7"3 0 1«:U>t, 1 

3 0 2CC4>^T, ■€■© 1 h©^*/Njb©^JS)gi:{C 
7 * h h^^JSnS. ^g-©?^, X-r -7 7'3 0 3 

CCfc^r. ^^©^^^©SS^g^ffl^T. 7X 

-e©?^, > 7'3 0 4&C*j(,>T. -?-©la ^h© 

fxAj;©7* H/yxhoitwbnfcfi. ^f- > 

•7 3 0 5CC*}(,jT. ^©IPv KD^x^lTl/^h 
i LX x y 5 1 > ^=&?t 5 C i J: 

±©U-f i»©[Hl8gA:Sr->©J&jj£^£?T -5 c ifcj;-^ 
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[0 1 7 8 ] Ssfc. ±a©«iafiJBffl©B*«B-Ctt. 
XU-h (tf^gtfc) ±«C@f^OyS^-> (HSgy-c* 

6, JWT. I907a-?t-h^#iU, C©££ 

titcn??,wffi.m) <£.%mm,ft.?z>. mmytwif?-? 

■< -JMMMr £ft£„ Ccd^'J y^?7 -< -XflCC<fc 

>jWfcj£3ft5. -e©&. IfSWclSB, ig^X 
Xy^V^XH. lx^^jU§(igLL|i^cDSXIi5:ig 

[0 17 9]^CtC. *v-7Y.;U$-JfJfSX|14 0 2-e 
«. R (Red) , G (Green) . B (Blue) &C*ff&Lfc3 
-o© K ? h©,ffl*iv r 'J Z^VlUL&mimZntc.*) . 
SfcteR. G, B©3*©^ hv-TX©? -f;l/£-©id 
jfefflfcfrfil fcRflJ U fc ij 7 - 7 -y ;U 4? - * Jfj 

i$&z>. -ecr, o 2©fi 

k. -fejna*ttTxa4 0 3**jitfSh4. tjimfru. 

tI14 0 3ttt, ^5f->fl5fi2XS4 0 1 «:Tf#6ft 

Xfl4 0 3T«. 09* tf, ^->^!40lKt 

7f5f«XXfI4 0 2KTf# htifciJv-y ■< >\s it - t(D?i\<<c 
WMittXlsX . ffiS/-!*^ (^S-bJl/) SrSSit-f S,, 
CO 18 0] -e©fL ty a -;l-a*StII404lc 

^ff5#SmMlHlBS. ^'v^v-C ^©ggBffiSrfiMtt 
^©SSig^fficc J: ft «, ®S>r SHffl ft lejsg^ £ - > £ ^ 

So 

[0 18 1] ft*s. _hj£©g-^]867l2g-e», ^HS^tc 
fct, >r 4 Stt^fimW©- ^afez^^W^K:^ t, > 
-5>#. *$ifc*f btfi* U tc 2 -3©®:M£i® *p ft 5 2 © 

s c 5 te^rnvKD-xftm* i&mt z> c t & -c # s . 
[oi82]ife. ±i£©#sgMJ£«gr-«. BSHJ^^ 
»s»*.fcHii?B3fcSs*e!i(c £ ->r*^*siB^u/c 

* 5 . *kW©$MI}ffi£JKHJ3^-5;tai>©— ASftftflg 
W3te^B(C*»W *JSfflf £ C £ -5 C £ 6 

[0183] 
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SISTia. *y'fj ^M^Xix-^WAI-bBg© 
©£{*©A# $ £BfiS73|6KCf& o T^f b3 £ C £ #T 

[oi84] Lfc^oT. *mM<Dmwyc¥mm:Zffl.fr 

^ftMBJ?^f r ^&£r^ftv^afv*-t'x£ 

% ffSB^^fr © t,£-CvX^©y<;5r-> *iEfit {Clg^-T -5 
C£^r-^, IsJ^fCC. vx^©^<5f->?:iE5g{ce^-r 

[0ffi©M^?j:i5iHJ] 
20 [01] *miom 1 Hifeff^J^^^SMB^Tfe^g?: 

ffi tc m%Mw. (omns. * n * r m -c * s . 
©«©-*7t<s©^*0B§wfc^-ria-c,fe 

[S3] T7*-*;UX-AU>X©^S§43{cE^§^ 

[^4] v«r+^3>©rapi©^{t. 

-AU>X©fg*©^b > fccfcO'X-AU>X©^.^ 

■©^b^ 4««©-yc*«!i«:aa-rigw*«*fl«jcc8i 
30 f^-r€.0-r*^ o 

E15] Vj»T4 s &'=i>©IH]H©gg{b. 77t-MX 

*©^b*J(^«©-^w{csari»^«scaejtcitt 

[06] V?fr+^=J>©HSTuSfl5WciWT2,^W€: 
[07] V?«T + ^3>©|5I|g*jJ;CXffi^fcHf-6cBg-r 

[08] v^af'^xtbtfflfittfA-fx^fi 
40 5g©fft©7a-ft-hTibS. 

[09] v ^ ? P fAV ^ i L t ©if faSSS^^flS 
[^©^fiE©7a-^ + - 

[010] *&w<Dm2mffiBmicfrfrzmwji¥mm. 
[0ii] ^2 mmfci&icts^-cTy is>x<o 

mm V > Xg¥ £ ?gf!ij U > Xgf £ ©RS]©^ * tCgSg $ ft 

[012] m2mtkBm(04mmmi / cis^xmis.$iii, 
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So 

[114] &2HJ«B»©4ffijrawc*Jt»T}BfiJE3fta 
[115] *2HSfiJBS8©4«Hi?B«:*5t>t3BfiR3ha 

x. an v»r*S'3>fe±tf»2v»T*S'=i>©fE io 

[016] S2SSttJf5»fcfc^Tl#tt©R&S3aJH© 

<fct^©^S&ffiHtc^i»TiB^T40-t?*-£. 
[017] m2mmmm<Dm i ^ff5Wcfct^-c$H4©ji 

* 4 SSI© 4 fiHBWfflHJf*^*^*/)- b TffijfiSS *i 
**B**aEa t «:*©»tt*jj:jyTO«:-3C>rBiw^a 

ins] $g2mm>m<Dm i ^wc^t^©!! 

tt*4»S©4^^ffi|||»r3^JR^*^UT»fiS5*i 20 
[019] 02SISfefl5^©m2^^!ltC*$UT!t#tt©M 

0-cas. 

[020 ] *2jora!rotffifiTO(c*i>Tji&ft3hs 

-^ilS^T * RilT + ~> ^ ^(Df'Fffi^lftBj-r -S0-C 

**. 

[02 1] »2Htt^3il©*SWfl8M{C*5lr»-C3KflE3nS 30 
^X3fcta«:>ttT-5X-AU>X©f'pffl€:gi|3T40T'* 
i.. 

[ 0 2 2 ] 0 2 l&g^J&OtS&IEWIK: *il » X Mf& 3 ft £ 
-'XftMlcttTZm 1 Vp7+i'3>*iJ;C>'^2 V?g7 
* is n >©M £18 H>§ r £ 0-C * £ „ 

[023 ] m2m5&BM<Dm3mmzmwTz>Mv$> 

[02 4] m2mfcBmoim}MWu:te^xBi8.$ti2> 
rZU/tMicHtT&m 1 V8(7*S/3>*iJ:cf»2 Vjtr 
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[02 5] 4&>»©&3 3g^fl^frfr&ji91ft5^a 
*«AfcR^«©»lS*mWKiS-ria-C*S. 
[02 6] ^3*Sfi^SSK:*Jt»T77*-*;WU>X© 

[02 7] *^Bj©^ 4 ^ii^tcA^^.PBJ^«a 
*«Ayt»3^B©*fi£*«W8W«:7S-S-ia-r*5. 

[02 8] S4S66SJKSS{c4s(,»T77*-*;I/U>X© 
*B*«:EKSnfcn«t7*i/3>*5«tC«Bl V»7* 

[02 9] *^H^©^5*JfeJi5.@.fC^*^fiSH§3fe^g 

[0 3 0 ] 0 5 ggffiJBffitcfel* SIS 2 iHlJBfeSSjR*©^ 

[ftF-sf©s8njn 
i ym 

4 HJf^^SR^f- 

5 77 * -#JUX-A U>X 

6 ?OD77-/7-f 

7 X-AU>X 

8 ^^-rr-f'u^x 
8a -?4 7x17^474 

9 aV^V"^-^^ 

10 V«7 + ->=J> 
11.72 HJBfc***-? 
12 77 *-*;;UU->X 
14 R»7+^3> 

15, 16 Vjg7 + ~>3> 
17 -e^^^-OK 

1 8 ttftJKHft 

7 0 a ? Kg>-f>-r^U-£ 

7 1 X-AU>X 

7 3 -^>^-7hU>X 
M 

PL »»^3R 
W 

2 0 A*^S 
2 1 SHJSJ^ 
22-29 



(27) 



<%ffl 2002-231619 



imi] me] 




(28) 



nm 2002-231619 




(29) 



H9] 



[sin 



5<f J^4 o a 



3— 




4 0 4 



< 



[110] 




(32) 



nm 2002-231 619 






ftm 2002-231619 



[02 2 ] 




(34) 



2002-231619 



[127] 



iii 



rllt.llc 
i 
12a 14 




e it is 





[128 ] 



< 



16b 




12 9 ] 




llb,llc 



71» 1.4 IP 16 7!b 
, / 14a Mb IG&lSblSa 16b 



72 73 



26 I 28a 2Hh US 



21 



20 




(35) 



&m 2002-231619 



[030 ] 




(72)#£9i# mm %m 

mMfP^Pf<:BaiZ^L©F«33T@2S3-^ 



F £-A(#3J) 2H042 CA00 CA17 

2H052 BA02 BA03 BA09 BA12 
5F046 BA04 BA05 CB10 CB12 CB13 
CB23 DA01 



